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INSTRUCTION SEMINAR 
In Conjunction with the 
31st Annual Scientific and Clinical Session 


AMERICAN CONGRESS OF PHYSICAL MEDICINE 
AND REHABILITATION 


August 31 through September 4, 1953 
THE PALMER HOUSE CHICAGO 


WATCH THE ARCHIVES FOR ANNOUNCEMENT OF SUBJECT MATTER 


Physicians and those therapists registered with the American Registry 
of Physical Therapists or the American Occupational Therapy Association 


will be permitted to enroll for the instruction seminar. The charge for a 


single lecture is $2.00; for a full schedule of eight lectures, $15.00. 


For full information and application form address 


AMERICAN CONGRESS OF PHYSICAL MEDICINE 
AND REHABILITATION 


30 North Michigan Avenue Chicago 2, Illinois 
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ELECTRICAL MUSCLE 
STIMULATION 


Adjunct therapy for 


1. ... Strains... Sprains 
. Dislocations 
. Other trauma of 
muscle and 
skeletal system ¢ 


2. To Retard Atrophy 


3. For Muscle Re-education 
. It Helps to Reestablish Muscle Sense 


4. To Help Regain and Preserve Mobility and 
Function of Muscles 


AN ANCILLARY TO MASSAGE...DRUGS... 
HEAT THERAPY ...OR MAY BE USED ALONE 


Write for literature and demonstration. 


MEDCO PRODUCTS CO. 


3607 E. ADMIRAL PLACE, TULSA 12, OKLA. 
P. O. Box 3275, Dept. T. 


THE KABAT - KAISER INSTITUTE 


at Vallejo, California, announces three months 
post-graduate courses for physical therapists in 
techniques of neuromuscular re-education. Phys- 
cal therapists must be members of the American 
Physical Therapy Association, members of the 
American Registry of Physical Therapists or qual- 
ified foreign physical therapists. Seanees start 
Jan. Ist, April tIst., July Ist and Oct. Ist. 
Number of students accepted is limited. Certificate 
given upon successful completion of the course. 
Tui’ion: $150. 


Applicants should communicate with: 


Margaret Knott 
Chief Physical Therapist 


KABAT-KAISER INSTITUTE 
VALLEJO, CALIFORNIA 


OPPORTUNITIES AVAILABLE 


(Please send for our Analysis Form so we may prepare an 
individual Survey for you.) 

WANTED—PHYSIATRIST: Direct department, voluntary genera 
hospital, 500 beds, affiliated medical school; South. tor further 
information, please write Burneice Larson, Director, Medical 
Bureau, Palmolive Building, Chicago 
WARTEO— PHYSICAL THERAPISTS: (a) To head department 

-man group man preferred; woman eligible; large city, Pacific 
Coast $ (b) Man or woman, nurse's training advantageous; 
large industrial company; Middle West. (c) Chief; voluntary pri- 
vately endowed hospital for children currently under construction; 
coastal city famed as resort: West. (d) Sentor physical therapist 
and several staff physical therapists; visiting nurse association; 
large city: university medical center: Middle West. (¢) Chief, head 
department, (8-man group: college town; Middie West. (f) Chief, 
qualified to direct staff of ten technicians, large tong established 
department, 49,000 treatments annually: important hospital; East. 
OCCUPATIONAL THERAPISTS: (a) Chief; 250-bed hospital: 
staff of four assistants; outside U. S. (b) Chief; new tuberculosis 
sanitarium affiliated university medical school; Midwest. (c) Chict: 
voluntary privately endowed hospital tor ew: currently un- 
der construction: coast and resort city; West 
For further information, regardin ag Opportunities, please 
Burneice Larson, Medical urea almolive Gullding, 

icago. 
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(in 2 separate circuits) 


of 1 ms. duration. 
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Pulse: of 1 ms. duration. 

AC j Fest Terminals 
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DC | per second. 
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'TE CA Corporation, 139 tase 23rd Streer, 
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-New York 10, N. Y. 


(] Arrange demonstration without obligation 


Mail comprehensive literature 
Dr 
Street 


City. State 


Sine wave: approx. 2500 cycles per sec. 
AC y Surging: 6 to 6O surges per minute. 


1/10 of 1% ripples. 
Surging: 6 to 60 surges per minute. 
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ion-transfer therapy, muscle and nerve testing 
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Wringing 


No 
Dripping 


30 MINUTES MOIST HEAT 
WITH EACH APPLICATION 


Local MOIST HEAT can most effectively 
be applied with the HYDROCOLLATOR 
STEAMPACK. Simply heat in water, lift 
out, wrap in towel, and apply. Special 
heat retaining gel filler absorbs and 
holds water to give at least 30 minutes 
effective moist heat with each applica- 
tion. Packs can be used over and over. 
Well designed to fit any body contour. 
Used in leading hospitals and clinics. 


WRITE FOR LITERATURE AND PRICES 


CHATTANOOGA PHARMACAL 
COMPANY, Inc. 
CHATTANOOGA 5, TENNESSEE 


~HYDROCOLLATOR 
“MASTER UNITS 


FOR 
HOSPITAL 
AND 
CLINIC 


6-Pack Model SS 


Automatically maintains a constant supply of 
ready-to-use Hydrocollator Steam packs. Tem- 
perature is thermostatically controlled. Heated 
packs are easily taken to the patients, thus 
you can treat several patients at the same 
time. No need to transport patients to the 
heat source and await their turn. 

No plumbing connections. Simply plug into 
your electrical outlet. Sturdy, handsome stain- 
less steel construction. 


OFFICIAL INSIGNIA 


THE AMERICAN REGISTRY OF 
PHYSICAL THERAPISTS 


The PIN 


The official pin is 
ia 

go e 

enamel trim. 


$5.40 


(inetuding Federal Tax) 


(Two-thirds Size) 


on 
white cloth. Color 
fast. ac 


The pin or the emblem may be 
obtained with “8S” or Cost 
must secompany order. 


I) Prices Sub 
(Prices subject to change without A 
notice) 


to Change 

Without Notice 
Address ail communications to 

AMERICAN REGISTRY OF PHYSICAL THERAPISTS 

30M Miehigae Ave. Chieage 2 


Georgia Warm Springs Foundation 
GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
in the Care of Poliomyelitis 


This course is open to graduates of approved 
schools in physical therapy and occupational ther- 
apy. Such graduates must be members of the 
American Physical Ley Association and /or 
the American Registry of ysical Therapists and 
Occupational Therapy Association. 

Tuition: None. For Scholarship to Cover Trans- 
and Maintenance, ontact National 

oundation for Infantile Paralysis, 120 Broadway, 
New York 5, New York. 

Entrance Dates: First Monday in January, April, 
July and October. 

Duration of Course: The Course is divided into 
two parts: 

Part |. Over-all care of convalescent lio 
with particular emphasis and special training 
in muscle testing and muscle reeducation. 

Part Il. Particular emphasis and special 
training in functional testing and functional 
retraining. 

Eech Part lasts three months and only selected 
students who have completed Part | will be ad- 
mitted to Part Il. All students applying for Part 1 
must be willing to remain through Part Il if 
selected. 


For Information Write: 


ROBERT L. BENNETT, M.D. 
Georgia Warm Springs Foundation 
WARM SPRINGS, GEORGIA 


HYDROCOLLATOR 
AMERICAN REGISTRY 
The 
EMBLEM 
25c 


“My Suction Socket Leg Is So Neat... 


that it makes a more natural appearance. (Ay 
clothes fit better, for without belts and straps | wear 
the proper size skirts and dresses. My Suction Socket 
leg is more comfortable and easier to use, and | can 
walk greater distances without tiring and climb hills 


easier.” 


Many other 


wearers are also enjoying the 


freedom of this new Hanger Prosthesis. Our record of 
90% success with Suction Socket Wearers is due to 
careful preliminary examination and expert fitting. 


HANGE 


ATLANTA | 
BALTIMORE | 
BIRMINGHAM 
BOSTON 


CHARLESTON 2, W. VA 
CHARLOTTE 2. WN. C. 


CHATTANOOGA 
CHICAGO 5 
CINCINNATI 2 
COLUMBIA 5, 8. © 
COLUMBUS &, OHIO 


DALLAS |, TEXAS 
INDIANAPOLIS 2 


JACKSONVILLE, FLA. 


KNOXVILLE, TENN. 
MEMPHIS, TENN. 
MIAMI 37 

MOBILE, ALA 
MONTGOMERY, ALA. 
NASHVILLE, TENN 
NEW ORLEANS 
NEW YORK It! 
OKLAHOMA CITY 3 


ARTIFICIAL 


LIMBS 


PHILADELPHIA 7 
PITTSBURGH 30 
RALEIGH, C. 
RICHMOND 
ROANOKE {2 

ST. LOUIS 3 
SHREVEPORT, LA. 
TAMPA 2, FLA. 
TOLEDO, OHIO 
WASHINGTON {3 
WILKES-BARRE, PA. 


Registered physical therapist wanted 
for department in 265 bed general 


hospital. 


ment of Physical 


Rehabilitation, 


Apply Director, 


Medicine 


Columbia Hospital, 
3321 North Maryland Avenue, 
Milwaukee | 1, 


Wisconsin. 


Depart- 


and 


WANTED — Physical 
Personnel policies include 40-44 
hour week, 2 to 4 weeks vacation, 
13 days sick leave, 8 paid holidays. 
Depending on experience, salary is 
$2760 to $3500. Department medi- 
cally supervised by American Board 
Physiatrist. Write Charles V. Wynne, 
Supt., Waterbury Hospital, Water- 
bury, Connecticut. 


Therapist. 


MEAD STIMULATOR 


Interrupted Direct (Galvanic) Current 
For Prolonged Electrical Stimulation of Denervated Muscle 


Patients with peripheral nerve disorders who could benefit from daily electro-therapy often get only 
token treatment because of the expense and inconvenience of daily office visits. Here is the answer 


to this need 


intensive treatment 


UNDER MEDICAL SUPERVISION 

AT LOW COST TO PATIENT 

WITHOUT LOSS OF WORK TIME 

WITH SIMPLICITY AND SAFETY OF OPERATION 


ST. LOUIS INSTRUMENT ENGINEERING, 
1507 S. Compton Avenue, St. Louis 4, Mo. 
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CRIPPLED CHILDREN 


| Crippled Children 
and Adults 


The National Society for 
Crippled Children & Adults, Inc. 
11 S. LaSalle, St., Chicago 3, Ill, 


1953 RED CROSS FUND 


ILLE Equipment for | 
Subaqua Hydromassage 
and Thermal Therapy 


ILLE precision-engineered Physical 
Therapy Equipment — distinguished 
for its excellence of design, quality 
of materials and range of types— 
includes: Hydrotherapy Tank Units, 
Paraffin Baths, Mobile Sitz Bath, 
Folding Thermostatic Bed Tent, 
etc. Literature on request. 


ILLE 


] ELECTRIC CORPORATION 
50 Mill Road, Freeport, L.1., N.Y. 


and Treatment Tank, 
Model HM-1100. > 


< 


ond Hip Tank, Stotionary — 
Model HM-600. 
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An Important 
NOTICE 


if you are a user of old-type 
diathermy equipment 
ORDER YOUR NEW BURDICK 
DIATHERMY NOW 


June 30, 1953 is the deadline established 
by the F.C. C. for use of old-type diathermy 
equipment. 

In order for users to be able to obtain 
conforming equipment in time for the 
deadline, orders must be placed immedi- 
ately. 

Orders placed now with a Burdick author- 
ized dealer for the MF-49 F. C. C. approved 
diathermy will be filled within 90 days 


or less. 


Burdick dealers will be glad to demon- 
strate, in your office or their store, and 
without obligation, one of these Burdick 
F. C. C. approved units so that you can see 
b its splendid performance before placing 


your order. 
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GAIT STUDIES OF THE HEMIPLEGIC PATIENT AND THEIR 
CLINICAL APPLICATIONS * 


Stroboscopic and Force Plate Studies 


MORTON MARKS, M.D. 


NEW YORK, N. Y. 


Despite the recent and apparently increasing appreciation of the values 
of and need for rehabilitation, there is an awareness by those actively engaged 
in this phase of medicine of the need for continual improvement of the tech 
niques used in training the patient to minimize the severity of his residual 
deficits. It seems likely, however, that the greatest advances will occur only 
after the basic disability patterns are objectively understood. 
sIthough the hemiplegic patient is one of the most common problems en 
countered and the time devoted to gait training is considerable, objective an 
alyses of the basic motor patterns responsible for his gait abnormalities have 
not been extensively investigated. Wortis, Marks, Hirschberg and Nathan 
son'® have described the muscular activity of the hemiplegic as recorded by 
the electromyograph ; however, although studies of the human gait have been 
attempted by numerous investigators, they have primarily been directed at 
the normal person or the patient with various orthopedic disabilities. Of 
recent investigators, the work of Steindler® and R. Plato Schwartz''® and 
co-workers must especially be commended. Schwartz and Heath’ reviewed 
the status of the study of gait until 1932, and their paper is worth reviewing. 
Recording techniques have continued to improve. With the development of 
whe force plate, an instrument designed especially for the analysis of gait 
patterns is now available which seems to be potentially extremely valuable 
Devised by I-litman" in 1938, it has grown into a complex apparatus to meas 
ure the ground reactions developed during walking, i. e., the forces developed 
during the period of contact of the lower extremity with the ground during 
the stance phase. Simultaneously, using an interrupted light camera similar 
to that developed by Marey,” a stroboscopic photograph of the test subject 
can be obtained for the period during which the ground reactions are recorded, 
* From the Departments of Neurology and Physical Medicine and Rehabilitation, New York University, 


College of Medicine 

* Presented at the American Congress of Physical Medicine and Rehabilitation, New York, N. Y., 
August 2°38, 1952 
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This photograph records the relative positions of the various segments of 
lower extremity to each other and in space throughout the walking cycle. The 
joint movements, i. e., the angular forces developed at the joints, can be cai- 
culated from correlating the ground reactions with the exact position of the 
limb at a given time. These methods have been extensively employed in the 
study of amputees, directed primarily at the design and perfection of artificial 
lower limbs that will duplicate the gait characteristics of the normal person." 
The method is potentially useful, however, for the study of any gait aberra- 
tion, 

In this study the gait abnormalities of the hemiplegic patient were in- 
vestigated, and an attempt was made to evaluate objectively the usefulness 
of the short leg brace and the effect of gait training. 

Patient Material 

The gait characteristics of 11 moderately spastic hemiplegics have been 
studied. In all the cases the disturbance was ascribed to antecedent vascular 
accidents in the distribution of the middle cerebral artery, 6 weeks to 3 years 
prior to the study (table 1). The results of the right hemiplegic were com 
pared with those of the left hemiplegic. Control records were obtained from 
normal subjects. 


Taare |. Patients Studied 


= Status 
Onset of ‘ Approx. Brace Test Un 
Subject d S Symptoms Disability Date of Wearing Time Braced braced 


7 
Rt. Hemi. 1-5 1 week X 
Lf 5 


& months 
(discarded) 
6 months 
3 months 
Hemi 3 weeks 
. Hemi 2 months 
Hemi -16- 0 
. Hemi ) - 0 
Hemi. 30- 1 week 
Hemi 
Hemi - 10 months 


Hemi 
Hemi 


Test Equipment 


1. Force Plate.— The force plate is a specially suspended platform mounted 
flush with a forty-foot wooden walkway, and placed approximately at the 
walk-away center. Readings may be made in either walking direction. Bolted 
to a cement base, the force plate is composed of two equilateral rght triangu- 
lar sections fitted so as to form a square roughly forty inches on a side. Each 
plate half is independent in its mounting. The mounting in each case con 
sists of six support beams, each attached to the plate top with a turnbuckle 
link (Fig. 1). 

Each of these restraints measures forces in only one plane, and permits 
free motion in the other two. The beam link insets are so arranged that three. 
one at each apex of the triangle, support the plate vertically, and record the 
vertical forces. Two restraints record the fore and aft forces, and one the 
lateral forces. Each bending beam is reduced in section to localize and in 
x 6. Investigation with Respect to the Design, Construction and Evaluation of Prosthetic Devices 2 
Vols. Research Division College of Engineering, New York University, 1949 

Report to National Research Council Fundamental Studies of Human Locomotion and (Other 


Information Related to Design of Artificial Limbs. 2 Vols. College of Engineering, University of Cali 
fornia, Berkeley, 1947 
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SCHEMATIC DIAGRAM 
OYNAMIC FORCE PLATE 


Fig. 1. Schematic diagram of the dynamic 
force plate. 


tensify the stress produced by plate-loading (Fig. 2). At this site, strain gages 
are mounted. They are temperature-compensated and record both compres- 
sive and tensile stresses. A deflection of the bending beam alters the resis- 
tance to an electric current flowing through the strain gage proportionately 
to the stress developed. This change unbalances a Wheatstone bridge circuit, 
is amplified, routed through a string galvanometer and recorded photographi- 
cally. Through calibration, the forces developed in pounds can be calculated. 
Figure 3 represents a characteristic record, The sums A + B + C yield the 
total vertical force developed; EK + F the fore and aft forces; and D the 
lateral force. 

2. Interrupted Light Caniera This device consists of a rotating shutter 
providing intermittent exposures. It is so coupled that it integrates the ex- 
posures with the corresponding force plate reading. The photographic system 
is designed to be activated by the subject as he passes in front of a photo- 
electric cell, steps on the force plate, and then finishes the exposure by pass- 


Fig. 2. -— Detail of one restraint and its bending beam assembly. 
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ing in front of a second photo-electric cell. The rotating shutter is driven 
by a geared synchronous motor at 20 revolutions per second. A sector in the 
shutter permits one exposure per revolution. The exposure is 1/500 second 
upon Kodak Super Panchro-lress Type B film. Microswitches are arranged 
to record a deflection on the force plate OS4 illograph record each time an ex- 
posure is mace. Timing cams are so adjusted that the sequence cannot be 
started or finished in mid-exposure 

3. Oscillography. — This is a type PA Universal Oscillograph manufactured 
by Westinghouse. It is a mechanically operated electromagnetic instrument, 
measuring electrical quantities as a function of time on photographic paper. 
The frequency range varies from zero or constant quantity to a frequency 
greater than 4,200 cycles per second; the response is flat to within 2 per cent 
for frequencies below 1250 cycles per second. The seven galvanometers rec- 


Ml 


| 
| 


Typical oscillographic record marked to show the successive 
forces developed continum 


ord on Koda! megraph 697 paper carrie! in a 200-foot magazine. Develop- 
ment procedures are those conventionally applied to low contrast enlarging 
paper. After washing, the record is dried in a rotating Fedeo dryer, care 
being taken to avoid ferrotyping of the record face. 

4. Projector The oscillographic records are enlarged, using the opaque 
feature of a Bauseh and Lomb projector type 41-23-81. A special carrier has 
been constructed, permitting precise alignment. The enlargement of ap 
proximately ten times allows accurate measurements of amplitude to be made. 


Test Procedure 


The subject is clothed in black tights. A white stripe is mounted on the 
shoe, and jointed to a similar white stripe sewn to the tights, outlining the 
axis of the lower limb. Joint markers (ankle, knee, hip) are placed on the 
stripe. The subject walks at a self-chosen comfortable pace. Several pre- 
liminary runs are conducted during which the subject's starting potnt is posi- 
tioned to enable him to strike the plate in as natural a manner as possible 
This procedure is simplified by the large triangular shape of the plates. The 
subject with a short stride is positioned on the walkaway so as to strike near 
the apex of the triangle, while the large stride subject is positioned to strike 
near the broad base. As the subject ambulates, the oscillograph drive is 
started, and the rotating shutter of the interrupted light camera switched on. 
When he crosses the path of the photo-electric -cell, the camera shutter is 
opened, and simultaneously the time marker is activated, After the subject 
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erosses the plate, a second photo-electric cell is activated, the camera shutter 
is closed, and the time marker cuts out. The resultant picture shows the 
relative position of each segment of the lower limb at 1/20 second intervals 
throughout the walking evele (Fig. 4). 

iby the use of this technique, information is gained relative to one lower 
extremity in the course of one run. It is necessary to have the patignt repeat 
the procedure, walking in the opposite direction, to gather comparable data 
for the other leg. In each study, information was obtained for the nonparetic 
as well as the paretic limb. Whenever possible (six patients), the gait pat- 


Stroboscopic photographs of a left hemiplegic, braced, walking across the force plate 
The right leg is being analyzed 


terns in both extremities were evaluated with and without the patient wear 
ing his brace. In all the cases, the brace was a short leg, double bar, with 
stirrup attachment, foot plate and a 90 degree stop. 


Evaluation 


Lvaluation is a lengthy and complex affair. Calibrations of the force 
plate must be conducted every operating day. Corrections must be applied 
to the data for numerous factors, including interaction, photographic lens 
aberrations, photographic paper distortion, parallax and photographic per 
spective. We have been primarily concerned with the total vertical pres 
sures. [by correlating these data with measurements of the corresponding 
knee joint angles which were computed from the stroboscopic photographs, 
the knee movements, i. e., the angular forces acting at the knee, were plotted 
for the period of the stance phase. 


Results 


l lertical Loads. The significant findings during the stance phase were 
analyzed, and the vertical accelerations of the body were recorded by the force 
plate as it becomes weightbearing. Figure 5 reveals the typical pattern of the 


normal subject, which ts characterized by two peaks corresponding to the 
beginning and end of the swing phase of the opposite leg. In the normal 


i 
Fig. 4 
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pattern the vertical load increases rapidly as contact with the ground is made, 
to reach a peak load greater than the weight of the subject, This attests to 
an acceleration greater than the normal acceleration of grayity, i. ¢., greater 
than the familiar unit g = YX1 em. per second per second. As the area of con- 


THREE NORMAL SUBJECTS 
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normal 


THREE HEMIPLEGIC SUBJECTS 
PARETIC LIMB 
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Vertical pressure curves of the paretic limb of the 
hemiplegic 


tact moves forward from the heel and the foot is more solidly placed, the 
process of swinging the other leg through is initiated, and at the time the 
vertical load drops to a minimum value. As the swinging extremity passes 
the plane of the center of gravity, the vertical force is again increased, reach 
ing a maximum at the beginning of the double stance phase. In the typical 
hemiplegic record obtained from the paretic lower extremity (Fig. 6), the 
vertical pressure curve is more variable and has an initial low peak. In gen- 
eral the trends are similar. ‘This graph indicates that the vertical load build 
up is accomplished in a step-like manner. Concomitant studies of the stro- 
boscopice photographs disclosed that the normal subject strikes the ground 
with the knee in full extension, He then absorbs the resultant shock by a 
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slight knee flexion of 7 degrees, which is correlated with the negative knee 
movement (see below). ‘The hemiplegic strikes the ground similarly with 
the knee in full extension, but there ts little or no subsequent knee flexion 
The resultant graphic representation records the shock acceleration noted 
as a third load peak. / 

A study of the nonparetic leg of the hemiplegic (Fig. 7) revealed the 
same characteristics as were noted on the paretic side. These findings, 1. e., 
the abnormal motor patterns observed in paretic and nonparetic leg, were 
not significantly altered by brace-wearing and did not appear to be correlated 
with the degree of clinical reco, ery. 


THREE HEMIPLEGIC SUBJECTS 
NON-PARETIC LIMB 
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Fig. 7 Vertical pressure curves of the nonparetic limb of the hemiplegic 
2. Knee Moment The knee moment is a measure of the angular 


force acting at the knee. \ negative knee moment is associated with flexion, 
i. ¢., 44 collapsing movement. Positive knee moment is a movement of ex 
tension at the knee. The graphic characteristics of the hemiplegic patient's 
curve divers considerably from that of the normal. In the latter, the graph 
of the knee moment is “S” shaped, with an initial negative component fol 
lowed by a positive one (Fig. 8). The negative knee moments correspond to 
the early stance phase. Correlated stroboscopic photographs show that, when 
the leg has become weightbearing, the knee flexes and sustains a negative 


or unlocking knee movement. As the body center of gravity rides over the 
plane of the foot position in the stince phase, the knee moment becomes 


strongly positive and approaches a magnitude of 300 to 500 inch pounds. 
In the hemiplegic, the knee moment in the paretic leg is strongly positive 
throughout the eycle (Fig. 9). The knee moment characteristics of the non 
paretic leg are similar to those demonstrated on the paretic side, 1. ¢., a large 
positive moment is present throughout the stance phase (Fig. 10). These 
characteristic’ persist whether or not the short leg brace is worn and seem 
independent of the extent of clinical recovery, or the particular side of the 


body involved (Pigs. M, 12). 
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Discussion 


\n unanticipated feature that became obvious from these studies was 
the observation that there are changes of a similar character in motor per 
formance in the nonparetic as well as the paretic leg of the hemiplegic. This 
fact, convincingly demonstrated by the force plate and strobos« opic investiga 
tions, has also been corroborated by electromyographic studies in which the 
action potentials of the important muss le groups of the lower extremities 
were recorded during ambulation.’ Here too, abnormal motor patterns of 
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Knee moment characteristics of the normal. 
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an essentially similar nature were observed in the nonparetic as well as the 
paretic lower extremity. 

In attempting to explain this bilateral phenomenon, it was natural to 
question whether the stiff-knee effect of the paretic leg associated with the 
lack of a negative knee moment sets up a mechanical situation that is trans 
ferred into the nonparetic iimb. To test this hypothesis, the findings ob- 
tained from the force plate and stroboscopic studies of a series of above knee 
amputees were examined. Each of these patients had been fitted with and 
trained in the use of an artificial lower extremity. With this type of pros 
thesis, it was impossible for the subject to develop a negative knee moment 
during the stance phase; nevertheless, the ground reactions on the uninvolved 
side were comparable to that of the normal (Fig. 13). 


One is tempted to aseribe neurophysiologic significance to the fact that 
bilateral patterns of motor abnormalities are obvious with predominantly 
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Fig. 11. —- Knee moment characteristics of the paretic limb of the hemiplegic in the braced 
compared with the unbraced state. 
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Knee moment characteristics of the nonparetic limb of the hemiplegic with the 
paretic limb braced and unbraced. 


Vertical pressure curves of the uninvolved side of 2 above-knee amputees 
ambuiating with artificial limbs. 


# 

18 
4 
} 
/ 

= 

; 
« \ 
i 
| 

| | | 
| 


GAIT STUDIES — MARKS 19 


unilateral brain damage. A number of observations suggest that the cerebral 
lesion itself directly alters the functional capabilities of the nonparetic or 
“normal” limb. It is a clinical fact that the hemiplegic patient frequently 
shows a defective performance, i. e., a dyspraxia in his ability to carry out 
alternative moments of the nonparetic limb, though not to the degree seen 
on the yaretic side."* The knee jerks in the nonparetic limb are abnormal in 
many hemiplegics.” Shuster and Pineas® observed grasp abnormalities in 
the nonparetic upper extremity of the hemiplegic. 

This accumulated evidence suggests that, although mechanical factors 
may play a role in the production of the bilateral patterns of motor abnor- 
mality in the patient with a unilateral brain lesion, other explanations must 
be considered. It is conceivable that these changes in motor perfd:mances 
may reflect the capabilities of the brain to undergo a reorganization of its 
functional capacities; in attempting to compensate for the deficiencies im- 
posed by the pathologic process, the residual functional capacities may be 
performed at a lesser level of efficiency or in an abnormal fashion. Another 
possibility raised is that these are bilateral cerebral representations of motor 
patterns. Stimulation experiments in lower animals by Hering,” Tower™ 
and others, which resulted in bilateral movement patterns, would seem to 
support the latter hypothesis. ‘These are undoubtedly not the only possible 
explanations. Acceptance of one does not preclude the validity of or the ac- 
ceptance of the other. 

Another interesting feature noted in this study was that neither the 
wearing of the short leg brace nor the period of retraining significantly al- 
tered the observed motor patterns. From this it must not be assumed that 
these procedures are valueless in improving the gait of the hemiplegic patient. 
Unfortunately, the nature of this study was such that only the stance phase 
could be adequately investigated. Since the maximal benefit of the brace 
seems to occur immediately prior to the stance phase, in that the abnormal 
position of the foot is corrected, insuring the patient of a stable support on 
which he can bear weight, final objective evaluation must await a more de- 
tailed and comprehensive gait analysis in which both phases can be consid- 
ered. The psychologic benetit the patient derives from the assurance that 
his paretic limb is relatively stable and that there is a lessened tendency for 
him to fall may be.considerable. 

What clinical significance do these studies have? The uniform occurrence 
of bilateral motor abnormalities in the patient with hemiparesis demands a 
reemphasis of the bilateral, reciprocal nature of gait. In gait retraining the 
movement patterns of the nonparetic as well as the paretic extremity must 
be carefully observed. Teaching the patient to merely lift his leg and to bend 
the knee of the paretic limb results in an abnormal pattern. A more physio- 
logic one requires a “push off” to initiate the swing phase, which is correlated 
with the forceful contraction of the gastrocnemius muscle. 

Despite the fact that the basic patterns of abnormality are similar, each 
hemiplegic patient’s gait problem is a highly individualized one. It is not 
within the scope of this paper to consider the technical aspects of the retrain- 
ing program itself. This will be the subject of a subsequent publication. 
~~ $8. Cohn, R. Interaction in Bilateral Simultaneous Voluntary Motor Functions, Arch. Neurol. & 
Psychiat. 65:472, 1961. 

19. Hirschberg, G. G., and Bergman, P.: Unpublished observations. 

20. Schuster, % and Pineas, H.: Weitere Beobachtungen tiber Zwangsgreifen ued Mosk teifen und 
deren Beziehungen zu &hnlichen Bewegungsstorungen, Ztschr. f. Nervenh, 91: 

21. Hering, H. E.: Ueber Grosshirnrindenreizung nach Durchschneidung der vecnetes oder anderer 
Thiele des centralen Nervensystems mit besonderer Berucksichtigung der Rindenepilepsie Wien. klin, 
Wschr. 12:831, 1899. 


22. Tower, S. S.: Extrapyramidal Action from the Cat's Cerebral Cortex: Motor and Inhibitory, 
Brain 59:408, 1936, 
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However, before such a program can be considered, there are many factors 
that must be analyzed for both lower extremities. These include: 


1. The patient's sense of balance; 

2. The position and stability of the foot at the time of initiation of the stance 
phase; 

3. The presence or absence of complicating foot conditions, e. g., corns, cal- 
luses, deformities; 

4. The presence or absence of normally associated and involuntary movements, 

e. g., arm swing, ankle clonus, tremors; 

Knowledge of the patient's kinesthetic sense appreciation, e. g., position 

sense in the toes, feet, etc 

6. The strength of the intrinsic musculature; 

7. ‘The state of muscle tonicity; normal, flaccid, or spastic. 

8. The muscle actions during both stance and swing phases, noting especially 
whether the gastrocnemius “push off” is present. 

9. An estimate of the knee moment characteristics; 

10. The influence the shoe and/or the brace has on the basic patterns. 


When these have been determined, a meaningful gait program can be 
correctly pres« ribed. 


Summary 

The gaits of a series of hemiplegic patients were objectively investigated, 
utilizing the foreé plate and stroboscopic techniques. An analysis of the 
records disclosed abnormalities of motor performances of a similar character 
in the nonparetic as well as the paretic lower extremity. The short leg brace 
or a period of gait retraining did not significantly alter the patterns of ab- 
normality observed. Some of the factors that must be considered before 
instituting a program of gait training are enumerated. 


Acknowledgment I wish to express my appreciation to the personnel of the Research Division of the 
College of Engineering, New York University and to Barbara White, R.P.T., and Dante Torres, R.P.T., for 
their technical assistance in these studies, 


Discussion 


Dr. John C. Allen (Hartford, Conn.): rather than the lifting of the knee and foot. 
Dr. Marks is to be congratulated for this It is significant to note that the character- 
work and for the presentation of another istic pattern of the hemiplegic does not 
objective method of evaluation which is present itself in the above-knee amputee, 
so important in our work with physical further emphasizing the neurological as- 
disabilities pect of hemiplegia. 

Although the group on which the study The many possible clinical applications 
was done was small, | believe the findings have been mentioned by Dr. Marks, and 
are valuable in that they serve to point there may be others 
out that although hemiplegia is essentially I question whether these findings would 
a one-sided involvement, the “good” leg is hold in the instance of the developing 
also involved. This point is all too fre- child Apparently, no work has yet been 
quently overlooked by rehabilitation per- done in this direction. It would be in- 
sonnel working with such a patient. As is teresting to know whether Dr. Marks con- 
pointed out in the paper, there can be sev- templates any investigation *: the field of 
eral explanations for this. The need of congenital hemiplegia. Our thanks to Dr. 
the “push-off"” in walking is emphasized Marks for his excellent paper. 
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Numerous reports in the European literature regarding the effects of 
ultrasonic energy on animal bone and diseases of the human musculoskeletal 
system have served as a stimulus to the undertaking of this study. It was felt 
that further basic investigation into the effects of ultrasound on normal grow 
ing bone was necessary before advocating the clinical use of this agent. The 
purpose of this investigation was to determine the effects of ultrasonic en- 
ergy on the upper tibial epiphyseal region and adjacent structures of the dog 


and rabbit. 


Previous Investigations 


Freundlich, Sollner and Rogowski,' in 1932, applied ultrasonic energy of 
300 kilocycles per second to the tibia of a dead lamb. Rises of 10 to 12 ©, 
in temperature were recorded. They noted when applying ultrasonic energ:s 
to the tibia that rises of temperature were also observed in the femur, This 
indicated that ultrasome energy was transmitted through the knee joint. 


Buchtala? * exposed the knee-joint region of young dogs to ultrasound 

from a generator having a frequeney of 1,000 kilocyeles per second and a 

maximal output of 36 total watts (ultrasonic power). When the ultrasound 

| was applied by use of a nonmoving technique, doses of 4 watts for ten min 
if utes given two times produced no change in the bone. Wher & watts were 
applied once for either five or ten minutes, destruction of bone was observed ; 
higher doses all produced destruction of bone. When a moving technique 
was employed, doses of 4 watts for ten minutes applied three times produced 
no alterations of bone. The author reported that & watts applied for either 
five or ten minutes and four to six times produced acceleration of growth in 
the epiphyseal cartilage and periostitis of the tibia, which was thought 
not to be a reaction to trauma but a stimulation of erowth, Still higher doses 
produced gross destruction of bone. Buchtala cautioned against the use of 


ultrasound on children. 


* Abridgment of thesis submitted by Dr. DeForest to the Faculty of the Graduate School of the Umi 
versity of Minnesota in partial fulfillment of the requirements for the degree of Master of Science in 
Physical Medicine 


1, Freundlich, H.; Sollmer, K., and Rogowski, F Eine bnologische Wirkungen von Ultraschallwellen, 
Klin. Wehnschr. 11:1512 (Sept.) 1932 

2 Buchtala, Viktor ne WUltraschallwirkung auf den wachsenden Knochen krgebnisse tierex 
perimenteller Untersuchungen an jungen Hunder, Strahlentherapie, 78:127 (Oct) 194% 


3. Buchtala, Viktor fhe Ultraschallwirkung auf den wachsenden Knochen (11) Histologischer 
Feil, Strablentherapie, 80:317 (Oct.) 1949. 
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Barth and Bulow’ exposed the epiphyseal regions of the lower part of 
the radius, lower part of the ulna, and upper part of the tibia and fibula to 
ultrasound of 800 kilocycles per second A moving technique was employed. 
rhey considered that a dose of 3.25 watts per square centimeter (16.25 total 
watts) applied once for two minutes was the threshold dose above which 
damage to bone resulted. This dose, 3.25 watts per square centimeter, given 
for three minutes caused destruction of bone. They. stated that 2.5 watts 
per square centimeter applied for two minutes and as many as fifteen times 
caused no damage to bone. They felt that ultrasonic therapy was not contra- 
indicated in the treatment of children. They also expressed the opinion that 
a painless dose was a harmless one. 

Majno® exposed the caleaneus of young rabbits to ultrasonic intensities 
of 67 watts for thirty to 120 minutes from a generator with a frequency of 
90) kilocycles per second, He reported, on the basis of histologic examination, 
marked destruction of the epiphysis and diaphysis of the calcaneus, but stated 
that the epiphyseal cartilage was little affected. He felt that the cartilage 
was less susceptible to ultrasonic energy than was bone. 

Barth and Kellner® studied the effects of ultrasonic energy on extremities 
of the rabbit with normal and interrupted blood supply. They found that 
destructive effects occurred in the midshaft of the radius, ulna, tibia and fibula 
in ischemic occluded and normal extremities after applications of 25 watts 
per square centimeter of ultrasound for five minutes. When pulsed waves 
sere used, that is, 4 watts per square centimeter for fifteen minutes with a 
pulse of thirty milliseconds on and thirty milliseconds off, no change occurred 
in the normal extremity; but mild destruction was found in the radius of the 
ischemic foreleg. They postulated that an extremity with an intact circula- 
tion carried away the heat generated in the bone so that no destruction re 
sulted, while the ischemic extremity could not carry away the heat and thus 
damage to bone resulted. 

Nelson, Herrick, and Krusen’ studied the temperatures produced in bone 
marrow, bone cortex and adjacent structures by ultrasonic energy. ‘These 
authors reported an average rise of 5.9 C. in bone cortex, 5.4 C. in bone mar- 
row and 1.1 C. in adjacent muscle fifteen seconds after a dose of 3 watts of 
ultrasonic energy applied one and one-half minutes had been terminated. 
When a dose of 10 watts was applied for one and one-half minutes the tem- 
perature of the cortex rose 10.5 C., the marrow 10.3 C. and the muscle 2.2 C. 
They concluded that ultrasonic energy caused a selective heating of bone 
which is not possessed by any other form of diathermy. 

Maintz® showed that callus formation and the healing of fractures in the 
long bones of rabbits were not stimulated by exposure to ultrasonic waves 
of a frequency of 800 kilocycles per second. Doses ranging from 0.5 watt 
to 2.5 watts per square centimeter were applied. The duration of the ex- 
posures ranged from one to five minutes. Five applications of each dose were 
administered. 

Hildebrand’ reported injurious effects of ultrasonic therapy. Small ul- 


‘ Barth, G., and Bilow, H. A Zur Frage der UltraschallschAdigung jugendlicher Knochen, Strah 
lentherapice. 70:271 (May) 1949 

5. Majno, Guido Experimentelle Knochen und Sehnenldsionen durch Ultraschall, Strahlentherapie 
81:613 (Apr.) 1950 

6. Barth, G., and Kellner, K.: Ober den Wirkungsmechanismus -biologischer Ultraschallreaktionen. 
IV. Versuche an Kaninchenextremitdéten be: normaler und unterbundenen Blutzirkulation, Strahlentherapie. 
81:654 (May) 1950 

7. Nelson, P. A.; Herrick, J. F., and Krusen, F. H. Temperatures Produced in Bone Marrow, Bone 


and Adjacent Tissues by Ultrasonic Diathermy: An Experimental Study, Arch. Phys. Med. 31:687 (Nov.) 
60. 


§. Maintz, G lierexperimentelle Untersuchungen Gber die Wirkung der Ultraschallwellen auf die 


Knochenregeneration, Strahlentherapie, 82:631 (Sept.) 1950 
Ilildenbrand, Hans Untraschalischddigungen, Strahlentherapie. 82:475 (Aug.) 1950 
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4 
cerated areas on the extremities of 2 patients increased in size after ultrasonic 
therapy. The area treated in 1 patient was a persistent wound at the site of 
a compound fracture which had united; the area treated in the other patient 
was an unhealed surgical wound made for the excision of a carcinoma. 


Apparatus and Method 


The ultrasonic generator used in this study was made.by the Central 
Research Laboratories, Inc., of Red Wing, Minnesota. The maximal output 
of this machine was 15 watts as measured by a Siemens-Reiniger “ultrasound 
power meter.” The quartz crystal had a diameter of 2.5 cm. and vibrated at 
a frequency of 800,000 cycles per second (fig. 1). This generator consisted 
of a radio oscillator and a coaxial cable which carried the alternating current 


Fig. 1. Apparatus used for the generation, measurement and application of ultrasound a. Radio 
oscillator. b. Coaxial cable. c. Sound head. d. Plastic applicator. e. Water reservoir bottle, f. Ultra 
sound power meter, 


from the radio oscillator to the sound head. The oscillator, coaxial cable 
and sound head were so constructed that no electromagnetic radiation could 
be detected in the ultrasonic field. A plastic applicator was designed so that 
the medial surface of the upper tibial epiphyseal region of the experimental 
animal would rest in water which served as a coupling medium between the 
sound head and the animal's leg. This water had been degassed by boiling. 
The plastic applicator was kept filled with this degassed water which flowed 
by gravity from a reservoir bottle. 


This report is based on the observations made on 9 dogs aged 4 to 8 
months and on 29 rabbits aged 3 to 8 weeks. The right hind leg served as a 
control. The left hind leg was shaved and the ultrasonic energy applied by 
resting the medial surface of the upper tibial epiphyseal region on the plastic 
applicator. Then the site of the epiphyseal cartilagenous plate was centered 
over the central portion of the ultrasonic field. Each animal was anesthetized 
with thiopental sodium (pentothal® sodium) administered intravenously in a 
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dose of 25 mg. per kilogram of body weight for the dogs and 15 mg. per 
kilogram of body weight for the rabbits. The surface of the plastic appli- 
cator, sound head and region of the animal’s knee were coated with a thin 
layer of aerosol, a wetting agent. This was done to eliminate a surface layer 
of air on these parts and thus bring the coupling medium into better contact 
with the sound head and the animal. A moving technique was eraploved 
in all experiments. The extremity was moved back and forth across the 
surface of the applicator over a distance of 1.5 cm 

(Question arose as to whether or not ultrasonic energy was being absorbed 
in the region of the epiphyseal plate. ‘To answer this, ultrasound was applied 
to the upper tibial region of the dog and rabbit in the manner already de 
scribed. Prior to this application thermistors as deseribed by Herrick and 
Glarborg' were placed in the upper tibial epiphyseal line and in the knee 
joint of the dog and rabbit. Average rises in temperature fifteen seconds 
after termination of ultrasonic exposure in eleven experiments on 2 dogs 
were 7.1 C. in the epiphyseal plate and 1.1 C. in the knee joint after an ex 
posure to 5 watts for five minutes. Four similar experiments on a rabbit 
revealed average rises of 11.0 C. in the epiphyseal plate and 1.4 C. in the 
knee joint, after exposure to 5 watts for five minutes. There was no rise in 


the rectal temperature. It was concluded that ultrasound was being absorbed 
in the upper tibial epiphyseal region of these animels. 

Roentgenograms of the region of the right and left knees of each animal 
were made sitapltaneously just prior to the first ultrasonic application. They 
were made, in general, every week for four weeks thereafter and then at 
monthly intervals. Femoral and tibial lengths were obtained by direct ap 
plication of a vernier caliper to the ends of the bone. The right tibial and 
femoral lengths were compared to left tibial and femoral lengths, respectively. 

The animals were divided into three groups to correspond to the three 
basic doses used. The basi doses were as follows: 5 watts for five minutes, 
10 watts for five minutes and 10 watts for ten minutes. Each animal received 
one or more applications of one of these basic doses. All animals reported on 
herein survived two weeks or longer after their initial ultrasonic application. 
Of the 29 rabbits, 17 were observed for as long as eighteen weeks after the 
initial ultrasonic application. The dogs were observed for twenty-four to 
twenty-nine weeks after their initial ultrasonic exposure. 


Results and Comment 
One of the most common findings after ultrasonic exposure was rare- 
faction in the upper tibial diaphyseal region (fig. 2). This was observed in 
21 of the 29 rabbits and in 6 of the 9 dogs. Lach dog showing this change 
received one of the following exposures: one or thirteen applications of 5 
watts for five minutes, four, eleven 


ir twenty-one applications of 10 watts 
for five minutes, and five applications of 10 watts for ten minutes. The dogs 
receiving, respectively, eleven and twenty-one applications of 10 watts for 
five minutes subsequently experienced complete resorption of a portion of 


the medial tibial plateau. Rabbits receiving six or twelve exposures of 5 
watts for five minutes, six, nine, eight, twelve or thirteen exposures of 10 
watts for five minutes, and six, nine, eight, ten or thirteen applications of 10 
watts for ten minutes made up the group of 21 rabbits showing this change. 
Kighteen of these 21 rabbits had a dose of 10 watts for five minutes or a 
dose of 10 watts for ten minutes. [Higher ultrasonic doses produced rarefac- 
tion in the upper tibial diaphyseal region more readily than did lower doses. 


10, Herrick, J. F., and Gortarg, E. A Application of Thermistors to Temperature Measurements in 
Experimental Investigations, Proc. Minnesota Acad. Sc 7:87, 1949 
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Sclerotic changes in the upper tibial diaphyseal region occurred in 15 
rabbits and 5 dogs. Two of the rabbits were in the group in which the dose 
was 5 watts for five minutes, 1 having received six and the other twelve 
applications ; 9 were in the group in which the dose was 10 watts for five 
minutes, in which animals receiving six, nine, twelve or thirteen applications 
were represented (4 animals in the latter group having previously shown 
rarefaction in the same region), and 4 rabbits were in the group in which 
the dose was 10 watts for ten minutes, 1 receiving six applications, 1 receiving 
eight applications and 2 receiving thirteen applications (3 of these 4 having 
previously shown rarefaction in this sclerotic region). Among the 5 dogs 
showing sclerotic changes in the upper tibial diaphyseal region the following 


Fig. 2a. Lateral view of the left knee of a rabbit made five weeks and 


six days after the first (one day after the last) of six applications of 5 

watts of ultrasound for tive minutes There is rarefaction in the upper 

tibial diaphyseal region. bh. Lateral view of the right, or control, leg of the 
same rabbit as in a, 


doses were represented: one application of 5 watts for five minutes, one ap 
plication and twenty-one applications of 10 watts for five minutes (each of 
these animals subsequently experienced resorption of the medial tibial plateau 
and diaphysis just below it), and five and ten applications of 10 watts for 
ten minutes (the dog receiving ten applications subsequently experienced re 
sorption of part of the lateral tibial plateau and diaphysis beneath it). 
Fractures were observed in the upper tibial diaphyseal region in 7 rabbits 
and 3 dogs (fig. 3). Of the 7 rabbits, 2 received six applications and 2 re 
ceived twelve applications of 5 watts for five minutes, 1 received twelve ap- 
plications of 10 watts for five minutes, and 1 received six and another thir- 
teen applications of 10 watts for ten minutes. In the case of the 3 dogs 
the following exposures were represented: thirteen, eleven and five applica- 
tions of 5 watts for five minutes, 10 watts for five minutes and 10 watts for 
ten minutes, respectively. Fracture in the upper tibial diaphyseal region was 
observed more often in the groups receiving the small and medium doses (7 
of the 10 animals having fractures fell in these groups). ‘That the incidence 
might properly be expecied to increase with increasing doses but does not do 
so is 4h indication of the unpredictability of ultrasonic effects on bone. 
Widening of the upper tibial epiphyseal line oceurréd in 13 rabbits and 7 
dogs (fig. 3). This widening was observed in rabbits receiving six, nine, 
twelve and thirteen ultrasonic exposures of 5 watts for five minutes, 10 watts 
for five minutes and 10 watts for ten minutes. The groups receiving 5 watts 
for five minutes and 10 watts for ten minutes accounted for 5 rabbits each, 
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Fig. 3a Anteroposterior view of the left knee of a dog exposed to thirteen applications ot 5 watts 
of ultrasound for five minutes There are widening of the upper tibial epiphyseal line and fracture in 
the medial portion of the upper tibial diaphyseal region. b. Anteroposterior view of the right, or control, 
leg. c¢ and d. Lateral views of the knees shown in a and b, respectively. All roentgenograms were 
made three weeks and six days after the first (one day after the last) ultrasonic application. 


while there were only 3 rabbits in the group receiving 10 watts for five min- 
utes. Dogs in which widening of the upper tibial epiphyseal line was ob- 
served were represented by the following doses: thirteen and twenty-two ap 
plications of 5 watts for five minutes, eleven and twenty-one applications of 
10 watts for five minutes, and five and ten applications of 10 watts for ten 


minutes. 


Slipping (displacement) of the upper tibial epiphysis (fig. 4) resulted in 
& rabbits, but was not observed in any of the dogs. This slipping of the upper 
tibial epiphysis was seen in 1 rabbit which received twelve applications of 5 


Fig. 4a Anteroposterior view of the left knee of a rabbit exposed to six applications of 10 watts of 

ultrasound for hve minutes There are complete separation and displacement of the upper tbial epiphy 

sis and dislocation of the knee. b. Anteroposterior view of the right, or control, leg. ¢ and d. Lateral 

yews of the knees shown in a and b, respectively All roentgenograms were made eleven weeks after 
the first (mine weeks and two days after the last) ultrasonic application. 
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watts for five minutes. The other 7 rabbits experiencing this change were 
represented by the following doses: six and nine applications of 10 watts for 
five minutes (3 received six applications and 1 nine applications) and six and 
thirteen applications of 10 watts for ten minutes (2 received six applications 
and 1 received thirteen applications). Three of the rabbits showed widening 
of the upper tibial epiphyseal line prior to the slipping of the epiphysis. 

Premature closure of the left upper tibial epiphysis was observed ia 4 
rabbits and 5 dogs (fig. 5). Three of the 4 rabbits received 5 watts for five 
minutes, 1 receiving six, another nine and another twelve applications; the 
fourth rabbit received nine applications of 10 watts for five minutes. Of 5 
dogs, 2 received 5 watts for five minutes (1 received one application and the 
other thirteen), 2 received 10 watts for five minutes (1 received eleven and 
the other twenty-one applications), and 1 received five applications of 10 
watts for ten minutes. Four of these 5 dogs and 2 of the rabbits previously 
had shown widening of the upper epiphyseal line prior to the development 
of premature closure of the epiphysis. 


Fig. Sa Anteroposterior view of the left knee of a dog exposed to one application of 5 watts of 
ultrasound for five minutes. A small! sclerotic upper tibial epiphyss, premature closure of the upper 
tibial epiphyseal line, and erosion of the medial tibial plateau are evident. b. Anteroposterior view of 
the right, or control, leg. c and d. Lateral views of the knees shown in a and b, respectively. " 
roentgenograms were made cighteen weeks and six days after the single ultrasonic application 


Widening of the epiphyseal plate with subsequent premature closure was 
associated with lower doses of ultrasound while slipping (displacement) was 
associated with higher doses. Buchtala® explained this widening on the basis 
of stimulation of epiphyseal activity by ultrasound. In view of the develop 
ment of this widening ef the upper tibial epiphyseal line, the premature clos- 
ure of the epiphysis, slipping of the upper tibial epiphysis and the failure of 
any animal in the entire series to show an increase in tibial length measured 
by a vernier caliper, it is believed that this widening was not an acceleration 
of epiphyseal activity as Buchtala thought but was the result of trauma to 
the epiphyseal cartilage. If damage was mild, widening was observed fol- 
lowed by premature closure of the epiphysis; whereas if damage was more 
severe, epiphyseal slipping resulted. 
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Sclerotic changes were observed in the upper tibial epiphysis in 13 rab- 
bits and 6 dogs. The incidence of this finding was fairly uniform throughout 
all basic-dose groups and over a range of one to thirteen or more applications 
of ultrasound in each dose group in both dogs and rabbits. 

That ultrasound was carried across the knee joint was shown by the 
fact that alterations were observed in the lower femoral epiphyseal line, fem- 
oral condyles and knee joint. Widening ci the lower femoral epiphyseal 
line occurred in 3 rabbits. One of these rabbits received twelve applications 
of 5 watts for five minutes, another received eight applications of 10 watts 
for ten minutes, and the third received nine applications of 10 watts for ten 
minutes. 

Slipping of the lower femoral epiphysis occurred after initial widening of 
the lower femoral epiphyseal line in the rabbit which received eight applica- 
tions of 10 watts for ten minutes. Two other rabbits showed slipping of the 
lower femoral epiphysis. One of these animals received nine applications of 
5 watts for five minutes and the other eight applications of 10 watts for ten 
minutes. 

Premature closure of the lower femoral epiphyseal line occurred in 6 


rabbits (2 in each basic-dose group). One rabbit receiving six and another 
receiving nine applications were in the group that was exposed to 5 watts 
for five minutes; 1 rabbit receiving six and another receiving twelve appli 


cations were in the group that was exposed to 10 watts for five minutes, and 
2 rabbits each receiving six applications were in the group that was exposed 
to 10 watts of ultrasound for ten minutes. One dog which received five 
applications of 10 watts for ten minutes experienced this change. 

Erosion of the femoral condyle was found in 10 rabbits and 6 dogs (fig. 
6). The extent of the erosion was variable. One rabbit which received 
twelve applications of 5 watts for five minutes experienced complete loss of 
the medial femoral condyle, while 1 cabbit receiving twelve applications of 10 
watts for five minutes and another receiving thirteen applications of 10 watts 
for ten minutes experienced erosive destructive changes only on the articular 
surfaces of the femoral condyles, Thus the changes observed in the femoral 
condyles varied from slight to severe in animals receiving similar doses. This 
is further evidence of the unpredictability of the degree of the response of 
bone to ultrasound. 

Dislocation of the knee occurred in 9 rabbits and 2 dogs (fig. 6). None 
of these animals were in the group exposed to 5 watts for five minutes. The 
rabbits showing this change were represented by six, nine or twelve appli- 
cations of 10 watts for five minutes and six, eight, nine or thirteen applications 
of 10 watts for ten minutes. Of the dogs showing this change 1 received 
eleven applications of 10 watts for five minutes, and the other received five 
applications of 10 watts for ten minutes. Dislocation of the knee was found 
to occur in animals that received higher doses of ultrasound that produced 
destructive effects on the ligamentous structures of the knee joint. 

Edema about the knee joint occurred in 21 of the 29 rabbits. Eleven 
of the 21 rabbits were in the group exposed to 10 watts for ten minutes and 
represented six to thirteen applications of this basic dose. Seven of the 
rabbits were in the group exposed to 10 watts for five minutes and represented 
six to twelve applications of this dose, while 3 of the rabbits were in the 
group exposed to 5 watts for five minutes and likewise represented six to 
twelve applications of this dose. Two dogs from each of the three basic- 
dose groups experienced this change about the knee. The dogs in these 
groups received thirteen or twenty-two applications of 5 watts for five min- 
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utes, eleven or twenty-one applications of 10 watts for five minutes, and five 
or ten applications of 10 watts for ten minutes. The incidence of loss of range 
oF motion at the knee joint paralleled the incidence of development of edema 
about the knee. 

jurns developed on the lateral side of the leg at the point of exit of 
ultrasound in 3 dogs. The doses for these animals were as follows: twenty 
one applications of 10 watts for five minutes, and five or ten applications of 
10 watts for ten minutes. Burns also developed on the lateral side of the leg 
of 6 rabbits. These 6 animals represented nine applications of 5 watts for 
five minutes, twelve or thirteen applications of 10 watts for five minutes, and 
eight or thirteen applications of 10 watts for ten minutes. These burns were 
evidence of the destructive effect of ultrasound. When ultrasonic energy 
passes from one medium to another having a different acoustic impedance 
it may be reflected at this interface. When ultrasonic energy of the frequency 
used in this study passes from tissue to air there is almost a 100 per cent 
reflection of the sound waves vack into the tissue. This reflection results in 


Fig. 6a. Anteroposterior view of the left knee of a dog exposed to five applications of 10 watts of 

ultrasound for five minutes (exposures were given every other day for a total of four exposures, then 

three weeks later one more exposure was given). A region of bone resorption in the lateral part of the 

upper tibial epiphysis, erosion of the femoral condyles, sclerosis in the upper tibial diaphyseal region, 

and dislocation of the knee are evident. b. Anteroposterior view of the right, or control, leg. c and d. 

Lateral views of the knees shown in a and b, respectively. All roentgenograms were made thirteen weeks 
and two days after the first (nine weeks and two days after the last) ultrasonic application, 


such a concentration of ultrasonic energy at the point of exit that second 
degree burns develop. The fact that these burns were observed in so few 
animals, although many received doses similar to those for animals which 
did experience the burns, is not readily explained. It indicates the variability 
of response of tissues to ultrasound. 

The lengths of the tibial and femoral bones of 9 of the dogs and 16 of the 
rabbits were measured with a vernier caliper. Comparison of the left tibial 
length to the right revealed no difference in 2 of the 16 rabbits but disclosed 
that the left tibia was shorter than the right in 14 rabbits. The range of this 
shortening was from 0.3 to 2.6em. Also in 10 of the 16 rabbits the left femur 
was 0.3 cm. or more shorter than the right. 

The right and left tibias were of equal length in 3 dogs, while the left 
tibia was 0.3 cm. or more shorter than the right in 6 dogs. The range was 
from 0.3 to 2.4 cm. Also, in 5 of the 6 dogs the left femur was shorter than 
the right. In no case was the left tibia or femur longer than the right tibia 
or femur, respectively. In no case did femoral shortening occur without ac- 
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companying tibial shortening. Measurement of the lengths of the right and 
left tibias and femurs of dogs and rabbits which had not been exposed to 
ultrasound indicated that approximately 0.2 cm. was the greatest difference 
that could be expected when either the tibia or the femur was compared with 
the corresponding bore of the opposite side. 

Because of variation in the animals’ ages and differences in length of the 
observation period after exposure, it was impossible to correlate the degree 
of shortening with the size of ultrasonic dose applied. Buchtala’s* contention 
that ultrasonic energy would accelerate growth of bone was not substantiated. 

Since some type of damage to bone was observed in all the dogs, and 
since the minimal dose of ultrasonic energy for the dog was one application 
of 5 watts for five minutes, it appears likely that the minimal dose that will 
cause damage to tissue is even less than the minimal dose used in this study. 
Similarly, our study indicates that the minimal destructive dose for the rabbit 
is less than six applications of 5 watts for five minutes. The threshold value 
for damage to bone for the dog set by Barth and Bilow* (3.25 watts per 
square centimeter [16.25 total watts] for two minutes) is probably too high. 


Summary and Conclusions 


This experimental study was undertaken because of reports in the Eu- 
ropean literature concerning the widespread clinical use of ultrasonic energy 
and reports of the effects of ultrasound on the bones of animals. The upper 
tibial epiphyseal region of 9 dogs and 29 rabbits was exposed to ultrasonic 
energy. The three basic doses used were 5 watts of ultrasonic energy for 
five minutes, 10 watts for five minutes, and 10 watts for ten minutes. One 
of these basic doses was applied to each animal one or more times. The 
ultrasonic generator used had a frequency of 800,000 cycles per second and 


its quartz crystal was 2.5 cm. in diameter. 


Changes in bone were observed by m_ans of roentgenograms made prior 
to the first ultrasonic application and periodically thereafter. The lengths of 
the tibias and femurs of 9 dogs and 16 rabbits were determined by means 
of a vernier caliper; no increase in length of the exposed extremity was found 
in any of the animals. Bony alterations were not constant even among ani- 
mals receiving similar doses. The reaction of the upper tibial epiphyseal 
region and adjacent structures in the dog and rabbit to ultrasound varied 
greatly. Changes in the bone as shown by periodic roentgenographic exam- 
ination were: the development of areas of rarefaction in the upper tibial dia- 
physeal region, widening of the upper tibial epiphyseal line, slipping of the 
upper tibial epiphysis, fractures in the upper tibial diaphyseal region, widen- 
ing of the lower femoral epiphyseal line, erosion of the femoral condyles, 
sclerotic changes in the upper tibial diaphyseal region and dislocation of the 
knee. Swelling of the region of the knee occurred in animals of all dose 
groups. Burns were observed on the lateral side of the leg at the site of 
exit of ultrasound in a number of animals. In general, these changes all 
were the result of destructive effects of ultrasound on the upper tibial epiphy- 
seal region and adjacent structures of the dog and rabbit. 

The results of this study on the effects of ultrasonic energy when applied 
to the upper tibial epiphyseal region of the dog and rabbit in the doses and 
manner described lead to the following conclusions: 

1. Ultrasonic energy does not cause acceleration of the longitudinal 
growth of bone. 

2. Ultrasound has a destructive effect on growing bone in the upper 
tibial epiphyseal region and adjacent structures of the knee joint. 
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FLOW OF 


3. The degree of destruction of growing bone caused by any given ultra- 
sonic dose is unpredictable, as there is great variability of reaction to ultra- 
sound. 

4. Ultrasonic energy produces shortening of the tibia and femur but not 
without irreparable destructive effect upon the knee joint, the anpaeane tibial 
and femoral epiphysis, epiphyseal cartilage and diaphysis. 

5. Until safe doses are worked out through further experimental inves- 
tigation, it is felt that ultrasonic therapy should not be applied to growing 
human bone. 


EFFECT OF VARIOUS PROCEDURES ON THE FLOW 
OF LYMPH * + 


EARL C. ELKINS, M.D. 
Section of Physical Medicine and Rehabilitation, Mayo Clinic 


J. F. HERRICK, Ph.D. 
JOHN H. GRINDLAY, M.D. 


FRANK C. MANN, M.D. 
Division of Experimental Medicine 


and 
RALPH E. DE FOREST M.D.t 


Fellow in Physical Medicine and Rehabilitation, Mayo Foundation, University of Minnesota 


ROCHESTER, MINNESOTA 


The flow of lymph and the various factors which affect it have been of 
particular interest to many investigators for more than a hundred years. 
Webb! recently stated: “The forces resulting in the propulsion of lymph 
remain clouded even today. At the present time little can be added to the con- 
clusion of Sheldon that muscular power of the vessel, assisted by the col- 
lateral pressure produced by respiration and by adjacent muscles and arteries, 
will impel the fluid towards the heart.” That massage and exercise produce 
marked increases in the flow of lymph 1s firmly established.?* The effect of 
heat on the flow of lymph remains in a state of controversy in spite of ex- 
cellent and extensive investigations by experts in this field of physiology.4°*? 
sins dtc who are particularly interested in the basic principles of physical 

* Abridgment of thesis spbmitted by Dr. Elkins to the Faculty of the Graduate School of the U ey 


of Minnesota in partial fulfillment of the requirements for the degree of Master of Science in Physical 


Medicine 
*t Read at the American Congress of Physical Medicine, Denver, Colorado, September 6, 1951, 
t Now Secretary of the Council on Physical Medicine and Rehabilitation, A. M. A., Chicago. 
i Webb, R.L. The Lymphatic System, Ann. Rev. Physiol. 14:315, 1952. 
’. Starling, E. H The Influence of Mechanical Factors on Lymph Production, J. Physiol. 16:224, 


Drinker, ©. K., and Yoffey, J. M. Lymphatics, Lymph and Lymphoid Tissue Their Physio 
togical and Clinical Significance. Cambridge, Massachusetts, Harvard University Press, 1941, chap. 4, pp 
112.145; chap. 9, pp. 279-513 


i. Field, Madeleine E.; Drinker, ©. K., and White, J. ¢ Lymph Pressures in Sterile Inflammation, 
J. Exper. Med. 56:565 (Sept.) 1932. 
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medicine would like to know whether or not the physical agents, as they are 
used for producing heat in various regions of the body, bring about significant 
changes in the flow of lymph. 

This paper reports the results of a study in which we did not observe any 
significant alteration in the flow of lymph from the thoracic duct of the dog 
or rat during the application of heat, when the standard techniques cf physical 
medicine were employed. 


Procedures and Results 


Study 1 A series of 10 dogs ranging in weight from 15 to 23.5 kg. were 
trained to walk on a treadmill, to rest quietly on a Pavloy stand, to lie in a 
horizontal position on a particular type of table and to lie or stand with heads 
in a special cabinet for production of fever. After the training period was 
completed, cannulation of the thoracic duct was performed, The method of 
cannulation of the thoracic duct has been used in a number of studies in our 
laboratory and has been described in detail in another publication’ Briefly, 
the technique consists in the retrograde cannulation of the thoracic duct in the 
lower part of the thorax where it lies behind the descending aorta. Ether 
insufflation anesthesia and the usual aseptic surgical technique are used; 
the duct is exposed by means of a thoracotomy low on the left side. A length 
of small diameter, flexible, polyvinyl copolymer tubing* is used as the can- 
nula. One end is inserted through an opening in the duct for several centi- 
meters in a caudal direction, so that the tip les in or just above the cisterna 
chyli. The other end is led out of the chest through a lateral stab wound. 
During the first twenty-four to thirty-six hours after operation, the time of 
greatest danger of obstruction of the cannula by clotting, the dog is given 
half normal saline solution for drinking water and, in addition, 10 ce. of saline 
solution per kilogram of body weight every twelve hours by hypodermoclysis. 
By this method a continuous flow of lymph, consisting of virtually all the 
lymph from below the diaphragm (from abdominal viscera and hindquarters) 
of the animals was obtained for several days to a week. Intrared irradiation, 
short wave diathermy, miurowave diathermy and the fever cabinet were used 
as sources of heat. The techniques developed for the clinical application of 
these heating agents were used in each procedure except when the fever 
cabinet was employed. The hair of the hindquarters of the dog was clipped 
eiosely before any of the agents producing heat was applied. Lamps equipped 
with 250 watt Mazda bulbs with the usual bowl reflectors were used as the 
source of infrared rays. ‘These were placed at a distance of 12 inches (30.5 
em.) from both thighs. The induction cable of the short wave apparatus was 
used. The cable, with proper air spacing, was wrapped around both thighs 
and looped over the back. The microwave diathermy was applied to both 
thighs with the microwave director 2 inches (5.1 cm.) from the skin and the 
output was either 65 or 93.5 watts. The fever cabinet consisted of a humidi- 
fied heated chamber placed over the dog’s head.’ In most instances the heat 
ing periods were thirty minutes. The lymph was collected continuously after 
operation, After satisfactory control data were obtained, the different heat- 
ing agents were applied for various periods. Observations were continued 
for variable periods after removal of the heating agent. The flow of lymph 
was measured directly by collection in a graduated tube for a known interval 

8. Grindlay, J. H.; Cain, J. C.; Bollman, J. L., and Mann, F. C.: Lymph Fistulas in Trained Dogs. 


An Experimental Technique, Surgery 27:152 (Jan.) 1950 

* The tubing used in this study was “Transflex"’ tubing, size 20, and was kindly furnished by the 
Irving Varnish Insulator Co., Irvington, N 

9 Bennett, R. L., and Elkins, E. ¢ Laboratory Method for Production of Fewer, Arch. Phys 
Therapy, 28:216 (Apr.) 1940 
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of time. Because the heating effects of the various agents used are well known, 
it was not considered necessary to determine temperature except in special 
cases. 

The results of our preliminary study on the dog demonstrated clearly 
that the factor of exercise was masking th@etfect of heat. [Except when the 
dog was unusually quiet, it was necessary to resort to anesthesia in order to 
observe the effects of heat alone. We found then, that heat as applied in our 
investigations causes no significant cnange in the flow of lymph. It was 
decided, therefore, to introduce the factor of exercise and massage as a con 
trol procedure in order to prove that an inerease in flow of lymph could take 
place uf heat per se augments the flow. Both passive and active exercises 
were employed. 
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Fig. 1 Effect of infrared irradiation on the flow of 'ymph from the thoracie duet 
of the anesthetized dog. Effect of passive exercise also indicated 


In the anesthetized dog infrared rays produced no significant increase 
in the flow ot lymph, whereas in the same anesthetized dog passive exercise 
(shythmie puraping of the leg) produced a marked increase (fig. 1). Pump 
ing’ of the leg of the unanesthetized dog was not considered passive because 
there was always mild muscular resistance (figs. 2 and 3). Aciive exercise, 
consisting of raising and lowering one or both hind legs rhythmically, 
produced marked increases in flow, as did exercise on the treadmill (fig. 4) 
Frequently when the lymph was milky dutny the control observations: it 
would becometcleas durmy exercise and then return to the milky appearance 


* Rhythmical contractions of~ hind leg. 
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hig. 2 Effect of exercise on the flow of lymph trom the thoracic duct of the dog The 


optical density and percentage transmission of each collection is indicated. The number of 
each collection appears on the graph The samples collected are shown in figure 3. 


following the exercise (fig. 3). Microwave diathermy (fig. 5) and short wave 
diathermy (fig. 6) caused no significant change in the flow of lymph. In some 
of the dogs on about the fifth or sixth day after cannulation, edema developed 
in the legs owing to loss of protein in the lymph (hypoproteinemia). Ad- 
vantage of this situation was taken by observing the elfect of kneading and 
stroking massage on the flow of lymph of the edematous hind leg and thigh. 
The massage consisted of a combination of centripetal kneading and strok- 


ing. The number of strokes per minute for each type of massage used was 
about equal. There was a marked increase in flow of lymph on repeated mas- 
saging of the edematous legs (fig. 7). Reduction in size was demonstrated 


Lymph collected at various intervals indicated in figure 2. 
Sample 3 is clear lymph 
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Fig. 4. Effect of exercise (on treadmill) on the flow of lymph from the thoracic 
duct of the dog. 
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i , Effect of microwave diathermy on the flow of lymph from the thoracic duct 
of the anesthetized dog. Effect of passive exercise also indicated. 
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by actual measurement of the extremity following the massage. One of the 
dogs died during the induction of anesthesia. This gave opportunity for 
observation of postmortem flow of lymph in the thoracic duct. Data were 
collected on the effeet of passive exercise of the hind limbs, following the 
death of this dog. The flow of lymph continued for at least forty-five minutes 
wnd was about as great following, manipulation of the leg as it was following 
the same type of exercise when the dog was living (fig. 8). Similar obser 
vations have been made by previous investigators.” Hyperpyrexia could not 
be produced in the dog by means of the fever cabinet without great restles> 
ness on the part of the animal; thus the effect of exercise could not be ruled 
out. Therefore, this particular study was abandoned, 


Study 2. — Male albino rats of the Sprague-Dawley strain were used in this 
study. The weight of the rats ranged from 180 to 250 ym. ‘The thoracie duct 
was cannulated with flexible polyethylene tubing according to a procedure 
previously deseribed in the literature.’ The rats were placed in small cages,” 
which prevented them from turning around and in which they rested quietly 
and comfortably. The lymph was collected continuously, About two hours 
before control observations on lymph flow were begun, each rat was given a 
standard meal by stomach tube. All rats were allowed to drink water freely 
until the study was started. During each period of study the rats were given 
3 ce. of saline solution subcutaneously every hour. Only one type of heating, 
microwave diathermy, was used for rats. Hyperthermia was produced in 
each experiment, Lymph flow and rectal temperatures were observed. After 
control observations of one hour or more the microwaves were directed at 
the lateral aspect of the body of the rat. The distance of the microwave 
director (antenna) from the rat was 5 em. and the output of the microwave 
venerator was kept at approximately 37.5 watts until the desired rectal tem 
perature was attained. The desired rectal temperature could be maintained 
thereafter by careful control of the output of the microwave generator, All 
temperatures were measured with thermistor thermometers.’ During ex 
posure of the rat to microwaves it was necessary to turn off the microwave 
generator and wait for about fifteen seconds before the reetal temperature 
was read. Temperature was recorded every five minutes throughout each 
experiment. 


It was found that hyperthermia did not cause any increase in the flow 
of lymph from the thoracic duct of the rat. Moderate increases in body tem- 
perature were not accompanied by any significant change in flow of lymph. 
When the body temperature rose to more than 41 ©., there appeared to 
be a small decrease in the flow of lymph. It was found that the rats would 
die if a body temperature of 42 C. was maintained for more than a short 
period. As the body temperature returned to the control value, the flow of 
lymph also returned to control levels (lig. 9) 


Summary and Conclusions 


No significant changes in flow of Ivmph trom the thoracic duct of the 
dog were observed when the heating agents, infrared, short wave diathermy 
or microwave diathermy, were applied. It was possible, however, to dem 
oustrate marked increases in the flow by exercise. Kneading and stroke 


massage also cause matked increases in flow. Passive exercise brought about 


Rouviere, H., and Valette, G Quoted by Drinker, ©. K., and Yoffey, J. M# 
‘ jollman, J. L.; Cain, J. C., and Grindlay, J. H Fechniques for Collection of Lymph From 
, Small Intestine, or Thoracse Duct of Rat, J. Lab. & Chin. Med. 33:1349 (Oet.) 1948 
Boliman, J. L Cage Which Limits Activity of Rats, J. Lab. & Clin. Med, 3321548 (Oct) 1948 
13. Herrick, J. F., and Glarborg, E. A Appheation of Thermistors to Temperature Measurements 
in Experimental Animals, Proc. Minnesota Acad. Sec. 87:87, 194% 
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Observations on the flow of lymph from the thoracic duct of the dog before 
and immediately following death. 


increases in flow of lymph as great as twenty-five fold. In dogs in which 
edema of the legs had developed owing to loss of protein through loss of 
lymph, kneading and stroking massage caused marked increases in flow of 
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Fig. 9. —- Observations on lymph flow and rectal temperature before and during hyperthermia in the rat. 


38 

Y 

Y 
Z 

Y 

q Wf 7/ Y 

YY YY 3  f  f 

Wy 

Yy 

40 $0 «60 10 20 | 30 LA, 

| 

42 

41 

a0 

39 

38 

37 

36 § 

re 3 

0.50 3 

0.40 

‘0.30 

$020 

gy 0.10 

| 


FLOW OF LYMrH— ELKINS, ET AL. 39 


lymph with apparent decreases in the extent of edema. The same marked 
iereases in flow of lymph due to exercise were demonstrated immediately 
after death, as before death. The flow of lymph from the thoracic duct of 


the rat does not increase and in some instances even seems to decrease during 


hyperthermia. 
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Discussion 


Dr. William D. Paul (lowa City:) The 
authors are to be congratulated on their 
interesting paper. Although the circula- 
tion of blood has been investigated many 
times, few people have concerned them- 
selves with the factors influencing lymph 
flow. Starling as early as 1894 studied 
the effect of heat on the flow of lymph. 
He immersed a dog’s foot in warm water 
(60 C.) for five minutes and found an in- 
crease in flow of lymph with an increase 
in the protein content. Barcroft and Kato 
in 1915, found that when a skeletal mus- 
cle was stimulated rhythmically for 15 
minutes, fluid left the muscle and the mus- 
cle increased in weight. They did not, 
nor has anyone, actually determined the 
amounts of lymph formed; but there can 
be no doubt that lymph production in- 
creases under circumstances of increased 
filtration from the blood capillaries, as in 
muscular work. Landis and his co-work- 
ers (1933) found that increasing heat of 
the forearm increased the filtration rate 
from capillaries. They found that lymph 
flow became active, when temperature of 
the part reached 50 C. Temperatures of 
this magnitude may cause denaturization 
of protein. These results were confirmed 
by Fuld, Drinker and White (1933). 
Drinker found that in a resting animal it 
is possible to massage a foot and obtain 
a small amount of lymph. The flow is 


greatest when pressure is first applied and 
then falls off rapidly, so that if massage 
is continuous a time is soon reached when 
practically no lymph is secured. If at this 
point massage ceases and there is a rest 
of 10 to 30 minutes, lymph can again be 
obtained. 

Whenever experiments are carried out 
in animals the effect of the anesthesia must 
be taken into consideration. In the dog, 
thoracic lymph flow depends upon the 
type of anesthesic agent employed. When 
morphine-ether combinations are used, the 
flow of lymph averages about 7.0cc./10 
min. After sodium barbital the rate drops 
to 4.3cc/10 min., while curare will give a 
rate of 64cc./10 min. 

It must be emphasized that collection of 
lymph from the thoracic duct does not 
represent flow through any one area. Re- 
sults obtained from such a place are apt 
to be confusing. To measure the effect of 
muscle activity, massage or heat, collec- 
tions of lymph should be made from the 
lymph vessels draining the part that is 
being studied. The work reported in this 
paper once again substantiates the obser 
vations made by Drinker and his co-work- 
ers in the 20's and 30's 

Two questions might be raised first, was 
the protein content of the lymph studied? 
Secondly, were the cellular elements of the 
thoracic lymph determined? 
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REHABILITATION OF 120 LOBOTOMIZED PATIENTS IN 
A VA HOSPITAL * 


CHAS. H. REAGAN, M.D. 


TUSCALOOSA, ALA. 


Kighty-eight years after the Phineas Gage incident} a brain operation 
invelving destruction of the anterior portion of the frontal lobe was described 
by Egas Moniz of Lisbon, Portugal (1936) in the treatment of psychosis. 
This operation was quickly adopted and modified in this country by Freeman 
and Watts, who still use this “closed” method. The following year, Lyerly did the 
first “open” operation.’ The operation has become so widespread that the public 
press noles that 10,000 lobotomies have been performed in the United States in 
the past 10 years. Our report includes 120 patients operated on over a period 
of four years (1947-1952). All operations have been by the “open” technique 
preferred by Lyerle, Poppen and Penfield, using a bilateral approach and 
performed by one neurosurgeon, Dr. James G. Galbraith of Birmingham, 
\labama 

Our hospital has been fortunate in having less than a 1 per cent post- 
operative convulsive rate in contrast to the general average of 10 to 30 per 
cent. We have operated on one patient for severe hypochondriasis, one for 
manic depressive psychosis, two for the relief of intractable pain, one for 
unrelenting conversion-hysteria with the production of disabling physical 
symptoms, and three with involutional melancholia. All of these patients 
have had good results. The remaining 111 were schizophrenics, with several 
cases of affective disorders. Forty-four were hebephrenic, 30 catatonic, 27 
paranoid, 8 unclassified and 2 mixed type. Every patient is studied on the 
basis of his individual illness. In deciding whether or not to operate, the 
degree of “tortured self-concern” is a primary factor. How does the patient 
live with his delusional material? Has he become completely leveled emo 
tionally, or does he react violently to his psychotic material? Those patients 
who demonstrate terrific gegrees of tension are generally considered good 
potential material. There d.. other factors which have to be taken into con- 
sideration, namely, the duration of the illness, the nature of the onset of the 
iilmess, was it insidious or was it abrupt, and the response of the patient to 
the other forms of therapy, such as electro-shock or deep insulin therapy. 
Open combativeness or hyperactivity is not necessarily the only indication 
of degree of affect remaining, in that we have had several patients whose 
terrific hostility was not thus openly exhibited. 

Patients are selected for surgery at a conference of the Special Lobotomy i 
Board, which meets bi-weekly and consists of the following personnel: (1) 
Vresenting Physician; (2) Chief, Intensive Treatment Division; (3) Psychia 
trist; (4) Chief, Medical Service; (5) Chief Psychologist ; (6) Neurosurgeon ; 
(7) Area Chief, Neuropsychiatric Division. (Further details may be found 


in TRB-10-504, A. Teehnical Bulletin.) 


Following surgery, planning for the patient is in the hands of a coor- 


dinated team known as the Post Lobotomy Board, composed of the following 
personnel: (1) Chief, Intensive Treatment Division; (2) Chief, Physical 
Medicine Kehabilitation and Staff; (3) Social Worker; (4) Psychologist ; 


* Chief, Physical Medicine and Rehabilitation Service, Veterans Hospital, Tuscaloosa, Alabama 
1. Greenblatt, M Arnot, R., and Solomon, H. ¢ Studies om Lobotomy. Grune and Stratton, N 
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(3) Nursing Service; (6) Aides. This board meets bi-weekly for the purpose 
of exchanging information and experiences acquired in working with the 
patients. This is done to individualize the treatment program within the 
framework of the total program. 

Practically all of our 120 cases were schizophrenics, threatened with life 
long disability or suicide, on whom other treatments failed to give any 
promise of success. The primary goal is to enable these individuals to live 
outside of an institution in their own communities, where they may become 
useful citizens. Those able to be gainfully employed may be limited in their 
earning powers, but this may represent the difference between a taxeater 
and a taxpayer and can mean a great deal to the morale of the patient and 
his family.” 

Although there are those who can see little value in an intensive reha 
bilitation program following such operation, most workers are in agreement 
that the operation itself, no matter what technique is used, is seldom a com 
plete treatment.'. The procedure relieves emotionally painful tensions and 
fears, and makes possible the re-establishment of more normal and socially 
acceptable thought patterns. It 1s reasonable to assume that since the pa 
tient shows less resistance to socializing efforts, such re-education should be 
attempted. There seems to be general agreement in the literature that the 
operation relieves incapacitating symptoms by severing undesirable paths of 
association.? If so, our job is to help re-establish desirable ones. 

This is attempted through a program of educational therapy, corrective 
exercises, occupational therapy and recreational activities. All our therapists 
are informed before a patient is operated on so they can familiarize them 
selves with the case history. Chances are they already know the patient 
very well from contacts during their hospital stay. 

It is realized that rehabilitation continues from two to five years, post 
operatively.’ What we try to do is to initiate the process start it in the 
right direction and enlist the cooperation of relatives to continue it. For 
those who recover sufficiently, relatives will have to carry on in the home 
for a long period of time. Those who must remain hospitalized after “total 
push” is over, are not forgotten. Special consideration is given to their in 
tegration into the continued treatment program and their progress is noted 
periodically by the Post Lobotomy Board at the bi-weekly meetings. All 
activities are carried on daily. A master schedule is agreed upon by this 
board and followed by the aide in charge. 


About the fifth post-operative day, the patient 1s taken by the special 


aide assigned to the lobotomy rehabilitation team. There are usually from 


three to eight patients in this group and they are always treated as individ 
uals. One of the earliest activities is long walks with the corrective therapist. 
Here is an effective modality for establishing rapport, normal response to 
bodily fatigue, and contact with outside environment. Mat exercises involy 
ing bodily contact with the theraptst are used. The patient progresses to 
individual exercises with the stationary bicycle, punching bag, ete., then to 
dual, competitive games with the therapist and other patients, such as table 
tennis, and finally group cooperation is added in such games as volley-ball. 
If progress does not develop naturally, an effort is made to motivate and 
stimulate the patient to the poimt of individual tolerance. ‘Toilet training, 
proper dress and posture, and personal cleanliness are constantly taught. Re 

Stanley Borderlands of Psychiatry. Cambridge, Mass., Harvard University Press, 1944 


3 Rackow, Leon L., and McGriff, Dorothy | Rehabiltation of the Prefrontal Lobotomy Patient, 
J. Occup. Therapy & Rehab. 29:329, 1950 


| 
| 
t 
\ 


42 ARCHIVES of PHYSICAL MEDICINE & REHABILITATION — Jan., 1958 


sponsibility for this phase of training is shared by the special attendants, the 
nurses and all members of the medical rehabilitation service. 

In educational therapy an attempt is made to provide new interests, 
create a sense of worthwhile accomplishment and establish goals for the 
patient to achieve. An opportunity is made for development of new and 
desirable habit patterns based on the successful completion of numerous 
lesson units, each of which represents a separate goal, thereby increasing the 
patieat’s confidence in himself and his ability to solve larger problems. Pa- 
tients are taught to cooperate with each other in the solution of problems 
as a phase of re-socialization. Educational motion pictures are used to aid 
in the recognition and recall of familiar scenes and to broaden the horizon 
of the patient. ‘These movies serve as motivation for later discussion and as 
a means of roughly determining the development of powers of observation. 
Some elementary form of art work usually initiates the patient into occupa- 
tional therapy. Early group activity consists in making one small part of 
an artificial flower, or participating in work supplied by the hospital, such as 
shelling peas for the dietetic department. Individual therapy is geared to 
the patient’s personal requirements, progress, educational level and ability. 
Patients respond to occupational therapy better when they realize that their 
project is to serve a useful purpose, as when they make colorful decorations 
for use at hospital entertainments. Progress here is toward the more skilled 
crafts in orcer to provide an opportunity for creative accomplishments and 
to furnish means for acceptable expression of aggressiveness or irritability. 
Span of interest in these activities is short at first and changes in pace are 
made to fit the needs of the individual patient. Childlike behavior, lack of 
initiative and procrastination are dealt with by constant encouragement. 


Home Care 

Families should be chosen as carefully as patients in this type of opera- 
tion,’ and, in our series, lobotomy was performed only when the family wanted 
it to be done or readily accepted an explanation of its possible value and re- 
sults. A satisfactory family situation is of major importance for successful 
post-operative social adjustment. It is imperative that considerable family 
preparation should be made before the patient is released from the hospital. 
Whenever possible, members of the family are interviewed in order to pre- 
pare them to accept changes in the personality picture and to investigate the 
home situation with a view toward a future home visit. 

A guide, “Home Care Following Lobotomy,” has been prepared by our 
Social Service Department on methods to use in continuing the rehabilitation 
process in the home. This guide is discussed with the family in detail and a 
copy is presented to them. The material, written in the form of a catechism 
of 37 items, points out actions or traits that may be exhibited by the patient 
and the specific methods that the family may use to redirect or change each 
action, The two important fundamentals stressed in the home care guide 
are: “(1) You will need a great deal of patience in working with him. (2) 
He will need to be kept constantly busy.” 

The family is encouraged to ventilate any feelings of anxiety or guilt 
that they may have concerning the patient’s return home and are encouraged 
to raise questions in regard to the patient's care during his stay at home. 
Frequent studies by social workers in the home community are made and the 
patient’s family is urged to return to the hospital for further consultation 
with our staff, if they feel it necessary. On occasions the patient also returns 
for individual interviews if he or the family wishes. 
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The family is taught that the patient 1s in an emotional childhood from 
which growth and maturity may be hopefully expected in due course of time 
with constant training and guidance. An important asset is the fact that in- 
telligence usually remains intact.‘ It is necessary to maintain rigid control 
over money and property handled by the patients because they are easy marks 
for unscrupulous sharpies. Although emotional tensions are decreased by 
the operation, it is found that excessive use of alcohol may become a prob- 
lem so that abstinence is desirable. 

Return to gainful employment is usualiy consistent with a fairly accept- 
able type of adjustment. By this time, the inertia has disappeared and the 
various social amenities, which enable one to move comfortably among one’s 
fellow men, have been sufficiently well established for the achievement of a 
more effective attitude toward life. 


Results 


Of the 120 patients lobotomized there was no immediate mortality. Twen- 
ty have been so recent that evaluation of results is far from complete. Two 
were operated on as lately as April 16, 1952. However, 10 of them are on trial 
visit now, and one of these discharged and declared competent. 

Of the first 100 we have this to report: Forty-seven are in the hospital, 
six on trial visit, three died while still in the hospital (two to fourteen months 
post-operatively), three transferred to other hospitals, and 41 were discharged 
from the hospital. Twenty-nine of the 47 in the hospital now have been on 
trial visit and eleven of them actually discharged, but later re-admitted. 
About one-third of all those returning to the hospital from trial visit have 
done so because of environmental conditions. 

Social Service has been able to get complete reports on 21 of the 41 dis- 
charged. One died seven months after discharge, three are partly employed, 
six in training and eleven fully employed. 

In this report five patients were operated on twice and each time reported 
as a separate case in the results, making 120 operative cases on 115 different 
patients. 

With only 120 cases, conclusions are not warranted, especially in the 
absence of a control group of any kind. But is it not reasonable to assume 
that most of these 41 discharged patients would still be costing us $13.17 
each per day if they had not received benefit of this operation and the reha- 
bilitation program ? 


Discussion 

Dr. Jack Meislin (Montrose, N. Y.): scribed as “bleaching of emotional re- 
Almost half a century before Moniz, Dr. sponses,” where the “social self” is affect- 
Burckhardt performed several operations ed. Lobotomy is a procedure of “thera- 
which would be now called lobotomies. peutic desperation” which merely points 
However, that Swiss psychiatrist had to to the helplessness of present day medi- 
give up this approach because of the criti- cine in its attempts to deal with the se- 
cism of the nature of the procedure by the verely ill mental patients who have not 
public and his medical contemporaries responded to the usual psychiatric meth- 


Treatment by psychosurgery is unique ods. Nevertheless, this procedure is cap- 
because its very therapeutic value lies in able of restoring “dignity” to many of our 


the fact that a deficit is voluntarily pro- patients in addition to relieving that “tor- 
duced in depriving a patient, irreversibly, tured self concern” mentioned by Dr. Rea- 
of something which we consider the es- gan. Others, who, long ago, were given 
sence of our individuality. Laymen fre- up “for dead,” even by those devoted to 
quently refer to this entity as the “soul.” them, were reunited with their loved ones 
It is not unusual to hear a remark, such as — for a price. which the latter are willing 
“She is with me in body but her soul is to pay — and this is our moral justifica- 
in some way lost.” More scientifically tion for performing these operations 
this result of the operation has been de- The rehabilitation of the lobotomized 
Freeman, Walter, and Watts, James W. Prefrontal lobotomy Convalescent Care and Aid to 


4 
Rehabilitation, Am. J. Psychiat. 99:318 (May) 1943 
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patients is real rehabilitation These in 
dividuals, more so than others, gO through 
formative development. It 
is narticularly important to guide them at 
this period in the establishment of proper 
behavior and work patterns by such means 
as Dr. Reagan comprehensively described 
| applaud Dr. Reagan's emphasis upon the 
importance which the patient's family 
plays in the staff's deliberations lo me a 
“total approach” is more than treating the 
patient “as a whole,” as an individual 
it also implies consideration of the effect 
of our management of that patient on his 
familv, community, and even society | 
should also like to emphasize the Mnpeor 
tance of having a post-lobotomy board, as 
described by Dr. Reagan, although | won 
der whether the omission of the ward 
physician from that board is not a typo 
graphical errof}fr 

The question frequently arises whether 
the lobotomized patients should be treated 
as a group and whether they should be 
sent home as soon as possible or after a 
few months of hospital supervision, This 
decision should be made in the light of 
such considerations as: what kind of hos 
pital activity program exists, how under 
standing are the relatives, and so on 

Considering the patients’ 


a second ear ly 


severity of the 


Jan., 1955 


illness in this series of cases, the results 
that Dr. Reagan reports are very gratify- 
ing However, there is one phase which 
should be of concern to us: the fairly large 
number of patients returning to the hospi- 
tal. Social considerations play an impor- 
tant role here, but there is also something 
else: to what extent was vocational me'- 
adjustment or fear of such maladjustment 
responsible for this? The satisfaction 
which these imdividuals derive from a fi- 
nancial reward was described by Freeman 
and Watts. But most of these patients do 
not have the emotional tolerance to ‘ance- 
tion on an eight hour schedule as demand- 
ed by our society. The Cemmittee on Cor 
relation of Physical Medicine and Psy- 
chiatry has strongly stressed the need of 
i’sychiatric Sheltered Workshops where 
the patient could earn in proportion to his 
tolerance. This need becomes particularly 
obvious in reference to the lobotomized 
patients society owes these individuals 
a special debt 

Dr. Reagan is to be commended for hav- 
ing presented a comprehensive evaluation 
of a therapeutic approach to the seriously ill 
psychiatric patients where a vigorous re- 
habilittation program plays such an impor- 
tant role 


31st Annual Session 
SCIENTIFIC EXHIBIT SPACE 


Requests for applications for scientific exhibit 


space in connection with the 31st Annual Session to 
be held at The Palmer House, Chicago, August 31 
through September 4, 
Address all communications to the American Con- 
gress of Physical Medicine and Rehabilitation, 30 
North Michigan Avenue, Chicago 2, Illinois. 


1953, are being received. 
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ARCHIVES of PHYSICAL MEDICINE 
and REHABILITATION 


Official Publication 


AMERICAN CONGRESS OF PHYSICAL MEDICINE AND REHABILITATION 
AMERICAN SOCIETY OF PHYSICAL MEDICINE AND REHABILITATION 


EDITORIAL 


AMERICAN BOARD OF PHYSICAL MEDICINE AND 
REHABILITATION 


The next examinations for the American Board of Physical Medicine and 
Rehabilitation will be held in New York, May 30 and 31, 1953. The final 
date for filing applications is March 31, 1953. Applications for eligibility to 
the examinations should be mailed to the Secretary, Dr. Robert L. Bennett, 
30 North Michigan Avenue, Chicago 2, Illinois. 


MICROWAVE DIATHERMY IN OPHTHALMOLOGY 


For some time it has been apparent that because of its unusual properties, 
microwave diathermy might be very effective in heating the eye provided 
suitable doses could be determined. ‘Two pertinent articles and certain dis 
cussions in the Transactions of the American Academy of Ophthalmology and 
Otolaryngology! suggest safe clinical doses and give a number of indica- 
tions for the employment of microwave diathermy in ophthalmology. Thorpe 
recommends a wattage of 20 per cent of the output of the standard micro 
wave diathermy apparatus employing director “C” (the corner director) with 
the director at a distance of 2-3 inches from the skin and maximal time of 
exposure 20 minutes, suggesting employment of microwave diathermy in 
iritis, cyclitis, scleritis, keratitis and inflammatory conditions of lids and orbit, 


Clark? recommends an output of 20 to 30 per cent employing the “C” 
director at a distance of 3 inches from the skin for 10 to 15 minutes, either 
daily or three times a week, listing as indications senile macular degeneration, 
retrobulbar neuritis, central serous retinopathy, thrombosis of the central 
retinal vein, traumatic hemorrhage and postoperative uveitis. 


In discussion of these two papers, R. H. Davies of Detroit mentioned 
that experimentally using 75 per cent output with the director 3 inches from 
the skin for twenty minutes, the average increase in temperature of the vit 
reous was 2.5 C., that of the retrobulbar tissue was 1 C. and that of the 
aqueous was 24 C, Dr. Graham Clark of the Presbyterian Hospital in New 
York stated that to produce even higher temperatures a standard dose was 
given with 60 per cent of the output using director “C” applied every other 
day for twenty minutes at each treatment, the distance being 4 inches from 
the closed eyelid. 

1. Thorpe, H. E.: Microwave diathermy in ophthalmology, the various diathermy currents used in 


ophthalmology Ir. Am. Acad. Opth. 56:596 (July-August) 1952 
2. Clark, W. B.: Microwave diathermy in ophthalmology, clinical evaluation. ibid. p. 600 
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None of these observers found that such doses produced any damage to 
the crystalline lens. Thorpe thought that the employment of microwave 
diathermy at high wattages might be dangerous but that dosages which he 
employed appeared “for the present to be a safe procedure, avoiding over- 
heating of delitate ocular structures and undesirable sequelae.” Clark said 
that with his method, which utilizes 20 per cent of the output for 15 minutes 
at a time, he had “never observed any damage to the crystalline lens” al- 
though many of his patients received a “very iarge number of treatments.” 
Davies said that he was certain that “no harm was done in any case” in his 
series, and Graham Clark stated that even when he used 60 per cent output 
at a distance of 4 inches for twenty minutes employing director “C,” there 
was “no damage shown in any ocular tissue in any of the animals immedi- 
ately, at three months or six months thereafter.” 

William Clark has stressed the point that “The obvious advantage of 
microwave therapy is that with it, it is possible to heat the deeper tissues 
without undue heating of the more superficial tissues.” : 

Specialists in physical medicine should give further consideration to the 
employment of microwave diathermy in carefully applied safe dosages in 
collaboration with ophthalmologists in the management of some of the dis- 
eases listed by Thorpe and by William Clark. Dosage must be very care- 
fully controlled. However, it is apparent that ophthalmologists have de- 
veloped safe doses for clinical use and have found a number of indications 
for the employment of this new type of high frequency radiation. 


A NEW NAME FOR THE ARCHIVES 


With this issue in conformity with the change of the name of the 
American Congress of Physical Medicine to the American Congress of 
Physical Medicine and Rehabilitation, the Archives of Physical Medicine also 
changes its name to the Archives of Physical Medicine and Rehabilitation. This 
is a timely change. A uniform terminology is now being followed by the 
various organizations in the United States which deal with our particular 
discipline. The society of specialists in this branch of medicine is now known 
as the American Society of Physical Medicine and Rehabilitation, the Council 
of the American Medical Association dealing with the selection of apparatus 
in this field of practice, with problems of education and other similar subjects 
is now known as the Council on Physical Medicine and Rehabilitation. The 
section in the American Medical Association dealing with this phase of medi- 
cal practice is known as the Section on Physical Medicine and Rehabilitation 
and the specialty board which qualifies physicians in this discipline is known 
as the American Board of Physical Medicine and Rehabilitation. 

It is gratifying, therefore, finally to announce the change of name of the 
Archives to conform with the custom which has thus been established. It is 
to be hoped that the .trchives will go on to new heights of achievement as the 
combined specialty of physical medicine and rehabilitation gradually becomes 
crystallized. We believe that practice, teaching and research in the joint fields 
of physical medicine and rehabilitation should go forward hand in hand and 
that the change of the name of the Archives is a definite step in the right direction. 
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MEDICAL 


NEWS 


Members are invited to send to this office items 
of news of general interest, for example, those re- 


lating to society activities, new hospitals, education, 


etc. 


Additional Physical Therapy Schools 
Approved by A.M.A. 

The following physical therapy schools have 
been officially approved by the Council on Medi 
cal Education and Hospitals, American Medical 
Association at the Denver meeting, December 
1, 1952: 

University of Connecticut, Storrs, Conn. 

Charity Hospital of Louisiana, New Orleans, 
La. 

University of Michigan, Ann Arbor, Mich 

University of Buffalo School of Medicine, 
Chronic Disease Research Institute, Buffalo, N. Y 

Grady Vaughn School of Physical Therapy, 
Baylor University Hospital, Dallas, Texas. (Ap- 
proved July 30, 1952.) 


New England Society Meets 
The New England Society of Physical Medicine 
met in Boston on Wednesday, December 10. Dr. 
William T. Green presented the following pro- 
gram: 

“The Management of the Patient with Acute 
Poliomyelitis.” Dr. Green spoke on the Principles 
of Care; Dr. D. S. Grice on Orthopedic Supervi- 
sion; Dr. B. G. Ferris on The Elastic Character- 
istics of the Lungs and Chest Wall in Polio and 
Its Significance; Dr. A. W. Trott on Respirator 
Care; Mrs. Elizabeth Zausmer on Physiotherapy 
Techniques, and Miss Mary Kerr on Nursing 


Care. Jacob L. Rudd, M.D., is President. 
Cleveland Society Elects 
On December 3, 1952, the following officers 


were elected for 1953, Cleveland Society of Vhys- 
ical Medicine and Rehabilitation: Harry T. Zan- 
kel, President; Roswell Lowry, Vice-President; 
Bert Treister, Secretary-Treasurer. The Board of 
Directors consist of the following: Walter M. 
Solomon, Walter J. Zeiter and Paul Nelson. 


Postgraduate Courses in Physical Medicine 
and Rehabilitation 

The following schools are offering post-grad- 
uate courses during 1953: University of California, 
Los Angeles; New York Polyclinic Medical 
School and Hospital, New York City; New York 
University Post-Graduate Medical School, New 
York City; and University of Pennsylvania Grad- 
uate School of Medicine, Philadelphia, Pa. For 
information concerning dates and tuition, write 


direct to the school 
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Programs should be received at leas! three 
weeks before the date of meeting. 


Personals 


Jerome S. Tobis, M.I)., New York City, has 
been appointed to the staff of consultants to The 
Kessler Institute for Rehabilitation. 


Odon F. von Werssowetz M.1)., Nashville, 
Tenn, was recently elected an honorary member 
of the Midwest Clinical Society. 

Louis N. Rudin, M.D., Baltimore, Md., has 
been appointed Consultant in Physical Medicine 
and Rehabilitation, VA Hospital, at Baltimore. 

Dr. Arthur A. Rodriquez, Chicago, Ill, ap- 
peared on TV, Nov. 20 by presenting the topic 
“New Horizons.” A_ paraplegic who had been 
rehabilitated at the Department of Physical Med- 
icine and Rehabilitation, Research and Education- 
al Hospitals of the University of Illinois, appeared 
on the program. Dr. Rodriquez gave an illus- 
trated talk on Nov. 26 to the Chicago Rheumatism 
Society. The talk was entitled “The Importance 
of Physical Medicine and Rehabilitation in Rheu- 
matology.” 

Louis B. Newman, M.1)., delivered an illustrat- 
ed lecture on “Physical Medicine and Rehabili- 
tation in Orthopedic Disabilities,” before the Chi- 
cago Orthopedic Society on November 14, 1952 

Henry H. Kessler, M,D., Newark, N. J., was 
chairman of a special session to consider the sub- 
ject “Care and Education of the Physically Handi- 
capped Child,” held in Bombay, India, December 
5-12. 

Herbert Park, M.D., is now Professor of Physi- 
cal Medicine and Rehabilitation at the Medical 
College of Virginia, Richmond, Va. Dr. Park was 
formerly at Woodrow Wilson Rehabilitation Cen- 
ter, Fishersville, Va. 

Louis B. Newman, M.})., Hines, Illinois, ad- 
dressed the State Board of the Illinois Federation 
of Women’s Clubs in December, 1952. His ad- 
dress was entitled, “The Civilian’s Role in the 
Rehabilitation of the Veteran.” 

Frederic B. House, M.D., Ann Arbor, Michi- 
gan, was elected for a term of three years to the 
Ann Arbor Board of Education 

Dr. Howard A. Rusk, New York, N. Y., de- 
livered the first annual Joseph H. Pratt lecture 
entitled “Medicine's Number One Problem,” at 
New England Center Hospital, Boston, Mass., on 
December 5. Dr. Rusk is also scheduled to pre- 
sent the topic “Relabilitation A Medical Re- 
sponsibility,” at Mount Sinai Hospital, New York, 
N. Y., on February 4. 
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Winfred 
delivered the 
and the law at Harvard University 

Carl M. Akwa, M.D., Milwaukee, Wis. a co 
author of the article entitled “Adapted Wheel 
chair for Above-Knee Amputees,” published in the 
March, 1952, issue of the ARCHIVES, died on 
October 15 at the age of 31 

The Section on 
bilitation will have a 
A. M. A., New York S« 
Arthur L. Watkins «/ 


tive of the section 


Isaac Kay 


Washington, D4 
psychiatry 


Overholser, 
lectures on 


Medicine and Reha- 
exhibit at the 
1953. Dr 
representa 


Physical 
scientine 
June 1-5, 
Boston the 


New VA Appointments 


Dr. Diego A. Mattarella has been appointed 
Assistant Chief, Physical Medicine Rehabilitation 
Crile VA Hospital, Cleveland, Ohio. He 
the General Medical and 
Physical Medicine Keha- 


Service, 
will be in charge of 
Surgical Division and 
bilitation Ward 

Dr. Bruce B. Sutton has been appointed Assis 
tant Chief, Physical Medicine Rehabilitation Serv 
ice, Crile VA Hospital, in charge of Paraplegia 
Section 

Dr. Stanley F. Radzyminski has been trans 
ferred from Crile VA to the Wadsworth VA 
Center, Wadsworth, Kansas. He will be Chief, 
Physical Medicine Rehabilitation Service 


Summer Camp for Handicapped Children 


Camp Jened, Green County, Hunter, N. Y., will 
be opened in July, 1953, for physically handi 
capped children and young adults. It will com 
bine a camp experience with an integrated ther 
apy program The capacity of the 
200, 150 children and 50 young adults 
spondence concerning the camp should be direct 
ed to Mrs. Leona S. Burger, Director, Camp 
Jened, 1434 Genesee St., Utica, N. Y 


campsite is 
Corre 


Cerebral Palsy Program 


The Children’s Hospital at San Francisco, Cali 
fornia, has established a program to aid the very 
child The 


Association of San 


young brain-injured sponsor is the 
United Cerebral Palsy Fran 
cisco. Such services as physical, occupational and 
speech therapy are included, as well as a prenur 
sery school program, social service, child guidance 
and parent education 


New Journal on Geriatrics 


The new publication of The American Geri- 
atrics Society entitled Journal of the American 
Geriatrics Society will appear very shortly. Any 
physician interested in diseases of the aging can 
apply for membership. For additional informa 
tion, write to the permanent secretary, Dr. Mal 


ford W. Thewlis, Wakefield, R. 1. 
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Mobile Units for Physical Therapy 


Mobile units have been set up by four chapters 
of the National Arthritis and Rheumatism Foun- 
dation to enable physical therapists to take port- 
able equipment to the homes of rheumatic disease 
patients. The chapters are located in Arizona, 
Northern California, Michigan and the District of 
Columbia. The Canadian Arthritis and Rheuma- 
tism Society has a similar operation in Canada. 


Rehabilitated Employed in Illinois 


The Illinois Division of Vocational Rehabilita- 
tion has established a record in rehabilitating and 
employing disabled persons. As of June 30, ap- 
proximately 4050 handicapped were placed in jobs. 


Academy Officers 


The following officers have been elected by the 
\merican Academy for Cerebral Palsy for the 
coming year Arnold Gesell, M.D., President; 
Meyer A. Perlstein, M.D., President-Elect, and 
Harry E. Barnett, M.D., Secretary-Treasurer. 


Geriatrics Ward 


The Dr. Bertha Van Hoosen geriatrics ward 
was dedicated September 30 at the Women and 
Children's Hospital, Chicago, Ill. It is believed 
to be the first of its kind in Chicago devoted to 
the exclusive use of the aged. 


New Bill Proposed 


H. 2358 — Massachusetts — Relates to the pow- 
ers and duties of the state board of vocational 
education, proposes that rehabilitation facilities 
shall include medical, surgical, hospital, prosthe- 
sis, vocational, educational, and physical restora- 
tion services and directs the state board of voca- 
tional education to establish a list of physicians 
qualified to render competent rehabilitation servi- 
ces 


Sound Film Available 


The sound film entitled “Journey to Reality” 
produced by the U. S. Army is available on loan 
from the Area Surgeon of the Army area in which 
It points out the value of 
prescribed occupational therapy. 


the request originates. 


Congress to Meet 


Congress on Medical Education and 
— Monday and Tuesday, Feb. 9-10, 
Lacquer Room, Palmer House, Chi- 


Annual 
Licensure 
1953, Red 
cago, Il. 


John D. Currence 


It is with deep regret that we announce the 
death of John De Paul Currence, New York, N. Y. 
Dr. Currence was a Board diplomate and Con- 
gress member for many years. His death oc- 
curred on October 20, 1952. 
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Newly Registered Therapists 
November 12, 1952 


Bloch, Armond, 621 25th St., Oakland, Calit 

Corder, Carol Jean, 2728 Benvenue, Berkeley 5, 
Calhit. 

Hardgrave, Nancy Ann, 1500 6th Ave., San 
Francisco, ¢ alif 

Johnson, Kathleen Margaret, 149 Parkside Cir- 
cle, Decatur, Ga 

Kame, Bernice, Rt. 4, Box 1001, Visalia, Calit 

Low, Jack, 1400 Stannage Berkeley, 

Maybeck, Adriana deGraaf, 2751 Buena Vista, 
terkeley, Calif 

Millard, Rachael Ellen, 3506 Balch, Fresno, 
Calit. 

Porrino, Peter Dominic, 229 Blatchley 
New Haven 13, Conn 

Searich, Rosemary Zorka, 2211 Rose St., Berke 
ley, Calif. 

Smith, Roy Gene, 1850 Arch St., Berkeley, Cali 

Wham, laul James, Ir., 6404 Hickory Ave., Faun 
Oaks, Calif 


November 14, 1952 

Amick, John Robert, % Dr. A. J. Amick, Stan 
ton, Nebr. 

Brown, Arnold, 457 7th St., Palisades Park, 

Cook, Mildred Roberts, 181 Lakeview Ave 
Scarsdale, N. Y¥ 

Dean, Dolores Ann, 1130 Tennessee St, Law 
rence, Kan. 

Dennis, Elizabeth Ann, 409 W. Curtis, Topeka, 
Kan. 

Face, Leonard Raymond, Lake ‘Tomahawk, 
Wis. 

Filchock, John Andrew, 331 E. 84 St, New 
York 28, N. Y 

Franklin, Anne Liddell, 1021) Ardsley Rd, 
Charlotte, N. C 

Goddard, Wynona Addie, 63 Columbian Ave., 
Athol, Mass 

Hieber, Marv Elizabeth, 1900 Springmill 
D. 1, Mansfield, 

Lomelino, Elizabeth Ann, R. F. 1D. 1, Modesto, 


Il. 

Midwood, Albert George, 50 Rose St., Kearny, 
N. J. 

Moore, Martha Hughes, 26 Elkhorn St., Welch, 
West Va 


Mucci, Hernzvy Peter, 28 Mill St., Wappingers 
Falls, N. Y. 


Pedicini, Cosimo Anthony, 109 Pine Grove Ave.., 


Summit, N. J. 

Pond, Marilyn Williams, 224 Thornton St., 
Hamden, Conn 

Rockwell, Dudley, 902 Ford St.. Bremer 
ton, Wash. 

Rosenthal, Jane Ann, 216 Commercial St., Pro 
vincetown, Mass. 

Spaulding, Barbara, Box 94, Ivanhoe, Va 

Sprague, Robert Beyea, 513 Manatuck Blvd., 
Brightwaters, N. Y. 


Strulowitz, Daniel Stanley, 79 Crescent Ave., 


Jersey City, N. J 
Supple, George Crawford, Lovell St. Lincoln 


dale, N. Y. 
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Tutt, Nancy Jean, 217 Church St., Lexington, 
Ky. 

Vega, Rosario-Lutgarda, Barcelona 189, Valen- 
cia, Rio Piedras, P. R. 

Welge, Charles Henry, Ir., 604 Warburton Ave, 
Yonkers, N. Y. 

Wood, Esther Elizabeth, 70 Grand Ave., At- 
lantic Highlands, N. J 

Woodworth, James Kenneth, Garnet Mine Rd., 


Boothwyn, Pa. 


November 19, 1952 


Rolander, Hildegarde Ann, 40 Boyd St., Wor 
cester 3, Mass 
Phompson, Ellis L., R. F. D. 2, Box 75B, Ham 


mond, la 
December 2, 1952 


Garcia, Ila Marie, Guayama 19, Hato Rey, P. R 

Geldmacher, Barbara Jean, 504 Gazin, Houston, 
Texas 

Gimbel, Gilbert M., 7209 Old Main St., Hous- 
ton, Texas 

Gimbel, Jeannine B., 7209 Old Main St., Hous 
ton, Texas 

Lanoux, lLeonce Paul, Jr., 6422 Auden, Houston, 
lexas 

Lee, Cecelia Julia, 6843 Crestmont, Houston, 
lexas 

Pepper, Nathan Hale, 4132 Drew, Houston, 
lexas 

Rumbaugh, Hazel Margaret, 1285 Schex Dr., 
,ossiet ( ity, la 

Smith, Shelly Vance, Pt. 4, Box 86, Georgetown, 
Te 

Works, Doreen Catherine, Augusta, Wis. 

Zesch, Billy Don, 225 Travis St., P. O. Box 
376, Kerrville, Texas 


December 4, 1952 


Barney, Vermon S., Panguitch, Utah. 

Cleveland, Lernice June, 3281 Veteran 
Lo Angeles 34, Calif 

Cutler, Jean Frances, 741 N. La Jolla Ave., 
Los Anveles 46, Calif 

Daughters, Carlyn Lorraine, 2020 FE. Lynn, 
Seattle, Wash 

Dycer, Hanon Virginia, 11534 S. Bronson Ave., 
Los Anweles 19, Calif 

Fischer, Ernece Rae, 5701 Hub St., Los An 
veles 42, Calif 

Holmes, Ha Davidson, 5221 De Longpre Ave, 
Los Angeles 27, Calif 

Labowe, Trana Kanner, 4618 Los Feliz Blvd., 
Apt. 2, Los Angeles 27, Calif 

McLennan, Shirley, 870414 Bonner Dr., Los 
Anweles 48, Calif 

Ruste, Charles Erick, 2909144 W. Grandview Ave, 
Sierra Madre, Calif 

Sherman, Claire Walkin, 3366 McLaughlin Ave., 
Los Angeles 34, Calif 

Spielman, Joan Zsupnik, 1851 S. La Brea, Los 
Angeles 19, Calif 


December 9, 1952 
Bernardi, Mary Catherine, Box 44, Federal, Pa 
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Bugbee, Barbara Belle, 3150 N. 17th St, Terre 
Haute, Ind 
Custeau, Kita 
Lowell, Mass 
Esposito, 
Forge, Va 
Hofstad, Gudrun 
Northfield, Minn 
Smith, Marion \ucusta, 
wood, Colo 
Van Scoy, Jane 
ton Bays, N. Y 
Van Scoy, Joan 
Hampton Bays, N. Y 


December 13, 1952 

telle, William Paul, 705 S. Howard Ave 
pa, kla 

Carleton, Phyllis 
Coronto, Ont., Can 

Daugherty, William Boyer, 411 
Washington Court House, Ohio 

Deeley, Dorothy lean, 101 Coulston Ave, As 
bestos, Que, Can 

Dozier, William 
Raleigh, 

Martin, Catheryn Schmidle, 
W. Va 

Peterson, Charles Mervin, Jeffersonville, 

Robinson, Jean Lowell, 189 Third Ave 
Can 


Ross, Ned Moses, 


Lakeview \ve 


Laura, 820 


Madelyn Ann, 222 Mary St., Old 


Agnes, 16 Lincoln Lane, 


4650 S. Huron, 


kenge 
Lucille, Squiretown Rd, Hamp 


Lorraine, Squiretown Rd., 


lam 
Elizabeth, 721 Copwell Ave., 

Rawling St., 
Fhomas, 17 S. Bloodworth St., 


Box 69, Fairmouth, 


N. ¥ 


, (Ottawa, 


Route 4, Burlington, N. ¢ 


Soo, Kit-Wan, Box 6923, College Station, Dut 


ham, 
Spring, Mary 
lando, Fla 
Viseonti, Krancis ‘Thomas, 
Ave, Union City, N. J 
Wiencke, Marian Louise, West Point Pleasant, 
N. J 
Williams, Prisetlla Talbutt, 1107 Alabama Ave 
Durham, N.C 


Loutse, 1322 Nineteenth St., Or 


1OlL New rk 


Apparatus Accepted 


Hydromassage Subaqua Therapy Units, 
Manufactured by Electric Corporation, 950 
Mill Rd., Freeport, L. 1, N. ¥ 
signed to permit the immersion of a 
extremities in warmed, agitated water 
HM-300, 400, 500, 600 and 601 are included; es 
sential difference is size. The Council on Physical 
Medicine and Rehabilitation voted to include the 
units in Apparatus Accepted 
Electrostimudator, Model 0 
R. J. Lindquist Company, 2419 
Angeles 6, Calit., 
stimulation, ton 


devices are cd 
patient's 


Models 


Chronowave 
Manufactured by 
W. Ninth St., 
erates 
transfer and 


L.os device gen 


currents for muscle 


electrodiagnosts Council on 
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hysical Medicine and Rehabilitation voted to in- 
clude the apparatus in its accepted list. 

Velco Oxygen Tents, Models 262 and 360. — 
Manufactured by Melchior Armstrong, Dessau 
Company of Delaware, Ine., 730 Grand Ave., 
Ridwefield, N. J., devices administer oxygen for 
long periods to patients in bed. The Council on 
Physical Medicine and Rehabilitation voted to in- 
clude the tents in Apparatus Accepted. 

Respirar Portable Plastic Respirator. 
factured by Fabrikators, Inc., of 
19 Walnut St., Boston 32, Mass., 
tvpe for administering artificial respiration by ap 
plication of alternating positive and negative pres- 
sure to the patient’s chest. Its usefulness in res- 
paralysis due to acute poliomyelitis is 
confined to transporting of patient from a remote 
place to a center where a tank type respirator is 
available. The Council on Physical Medicine and 
Rehabilitation voted to include the apparatus in 
its accepted inst 

General Electr 


Manu- 
Massachusetts, 
device is cuirass 


piratory 


laductotherm, Model F, Type 1. 
Manuiactured by General Electric Co., X - Ray 
Dept., 4855 W. Electric Ave., Milwaukee 14, Wis., 
instrument is erystal-controlled generator of elec- 
radiation, and bears FCC Type Ap- 
Council on Vhysical Medicine and 
voted to include the device in Ap- 
paratus \ccepted 
klectrolor Oxygen 


tromagneth 
proval Ihe 
Rehabilitation 


Tent, Model 570. — Manufac- 
tured by McKesson Appliance Co., 2226 Ashland 
\ve, Toledo 10, Ohio, apparatus is electrically 
refrigerated for prolonged administration of oxy 
ven to patients in bed. The Council on Phvsical 
Medicine and Rehabilitation voted to include 
Model 570 in its accepted list 


Dr. Rusk Wins Criss Award 


Dr. Howard A. Rusk, of New York, was named 
as the 1952 winner of the $10,000 Dr. C. C. 
Award and gold medal in recognition of his work 
in rehabilitating the physically handicapped. The 
Mutual Benefit Health 
Omaha to honor out 
fields of health and 


Criss 


award was established by 
and \ccident 
contributors to the 


\ssociation of 
standing 
satety 


International Circulation of Films on 


Services for the Disabled 


The International Society for the Welfare of 
Cripples has undertaken to build up a library of 
suitable motion picture films. A substantial num 
ber ot which are most useful in connection 
with services for the disabled are presently being 
For complete informa 


52nd 


films 


provided internationalls 
tion on this film service, write ISWC, 127 E 
Street, New York 22, N. Y 
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BOOK REVIEWS 


The reviews here published have been prepared by 
competent authorities and do mot necessarily repre- 
sent the opinions of the American Congress of 
Physical Medicine and Rehabilitation. 


BIOCHEMISTRY AND HUMAN METABOL- 
ISM. By Burnham S. Walker, M.D., Ph.D., Pro- 
fessor of Biochemistry, Boston University, School of 
Medicine, William C. Boyd, Ph.D., Professor of Im- 
munochemistry, Boston University School of Medi- 
cine, and /saac Asimov, Ph.D., Assistant Professor 
of Biochemistry, Boston University School of Medi 
cine, With a Foreword by John T. Edsall, M.D., Pro 
fessor of Biological Chemistry, Harvard Univer 
sity. Cloth. Price, $9.00. Pp. 812. The Williams 
& Wilkins Company, Mt. Royal and Guilford 
Aves., Baltimore 2, 1952. 


Dr. Edsall attributes to this book “a freshness 
and vitality which give it a distinctive place.” 
He is quite right. Most standard texts are or- 
ganized by and for the chemist. The aim here is 
to sustain the interest of one who is medically 
oriented. The organization is in physiological 
terms. The book is not, as the title wrongly im- 
plies, unduly anthropocentric, although clinical 
relevancies and applications are interpolated; par- 
ticularly valuable are succinct descriptions of 
methods, which so greatly help the reader in un- 
derstanding how conclusions have been reached. 

As m any first edition, certain aspects might 
be altered or revised. One is the Roman enumer 
ation of formulae; this 1s justified by custom, but 
Arabic numerals are so much easier to find. The 
discussion of pH is perhaps a little long, as is 
also that of heredity. These are minor points 
and arguable. The fact that heredity is reviewed 
in the light of biochemistry illustrates the com- 
mendable character of the book 

Only those who teach undergraduates can judge 
its value in the schools. The reviewer's approach 
is that of a graduate interested in reviewing the 
advances of the past 20 years. This is the best 
text he has seen for the general reader similarly 
inclined. It is well written, well made; to its au- 
thors and publishers, “Well done, Sirs!” 


SOCIAL MEDICINE. By E. I. Cluver, K.St.J., 
E.D., M.D., Director, South African Institute for 
Medical Research, Johannesbirg. Cloth. Price, 
$13.50. Pp. 862. Hafner Publishing Co., Inc., 31 
East 10th St.. New York 3; Central News Agency, 
Ltd., Corner Rissik and Commissioner Sts., Jo 
hannesburg, South Africa, 1951. 


A committee was set up by the joint Univer- 
sities Committee of South Africa on Social Stud- 
ies to consider the question of sociological teach- 
ing in the medical faculties of the South African 
Universities. That committee agreed that such 


teaching should make provision for Social Medi- 
cine as a special subject of study. It was evident 
that a textbook was essential, and Doctor Cluver 
was invited to write such a book with the assis- 
tance of all those having special knowledge of the 
various aspects of social medicine. The present 
text is the culmination of the strenuous efforts of 
the author and his splendid staff of collaborators. 

The text is presented in six parts with each part 
subdivided into the necessary chapters. Half of 
the chapters, comprising the whole of Parts II 
and IV, have been contributed by recognized au- 
thorities holding university teaching positions 
which qualify them especially for the task. This 
book is primarily concerned with the vast bulk of 
ill-health productive of great misery, pain, and in- 
capacity, which is completely preventable and the 
persistence of which is attributable to our social 
inadequacy. Eugenics, the author believes offers 
little help as a practical method of improving the 
human species 

Part one discusses the causes of human disor- 
ganization and is subdivided into two excellent 
chapters influences and human genetics. 
Part two is entitled personal disorganization, with 
the following well outlined chapters: somatic, so- 
matopsychic, psychosomatic, the neuroses, psy- 
disorganization and the psychoses. Part 
is concerned with social diseases and com- 
prises the following chapters: social diseases, tu- 
berculosis, industrial diseases, leprosy, venereal 
diseases, malaria, yellow fever, typhus and plague. 
Part four discusses social disorganization in the 
following chapters: poverty, crime, world food 
problems, malnutrition, the physically disabled, 
speech disorganization, industrial welfare, family 
disorganization and health center service. Part 
five is given over entirely to statistics, and the 
authors present methods and illustrate the place 
of each method. This is a most valuable chapter 
because it is written entirely from the medical 
viewpoint, It is unusual to find an explanation 
of statistical methods so well done in a medical 
text. Wart six discusses medico-social legislation 
and is pertinent to South Africa 

This is an unusual book, well outlined and com- 
phrensive in its presentation, Physiatrists will find 
that physical medicine is given a due place of rec- 
ognition in the treatment of many conditions. 
There is an unusually good discussion of exercise 
and the etfects of physical training. The book 
should fill a very definite need for the young prac- 
titioner and student of medicine, besides filling a 
serious gap in medical literature. While the text 
was written to fill a specific need in South Africa, 
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SYNOPSIS GENITOURINARY DIS 
KASES tv Austin Dodson, MD. FACS 
Richmond, Virginia; Professor of 
Medical College of 
Surgeon to the Hospital 
of Virginia; Genitourinary 
Hospital; 
Hospital; Urologist to St 
Clinic, and Donald | 


Genitourinary 
Surgery Virginia; Genitourinary 
Division, Medical College 
Surgeon to Crippled 
rologist to St. Elizabeth's 
Luke's Hospital and M« 
Gilbert, Instructor 
in Urology, Medical College of Virginia hifth 
Fabrikoid Price, $4.00 I’p. 313, with 
The ¢ \ Mosby Company, 3207 
Blvd., St. Loui 1952 
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Hehite. M.D., Director of Re 
Foundation for Medical Ed 
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FRACTURES AND JOINT INJURIES. Volume 
I. By Sir Reginald Watson-Jones, B.Sc., M.Ch.Orth., 
F.R.C.S., Orthopedic Surgeon to His Majesty the 
King, London. Fourth Edition. Cloth. Price, 
$22.00 per set. Pp. 443, with 709 illustrations. 
Williams & Wilkins Company, Mount Royal and 
Guilford Aves., Baltimore 2, 1952. 


‘ 


It is refreshing to review the new fourth edition 
of “Fractures and Joint Injuries,” by Sir Regin- 
ald Watson-Jones, for here, as is too seldom done, 
the book has not been recepied but has been re- 
written. The entire two volumes have been re- 
worked and an honest attempt has been made to 
bring this book as much up-to-date as any text- 
book can be. It has been kept in a two-volume 
edition, which obviates the problems involved in 
one large, bulky book with breaking of the bind- 
ing and the trouble involved in the handling of a 
thick volume. 

There has been an obvious effort made to avoid 
unnecessary verbiage, and as a result the volume 
reads not only extremely well but remains con- 
cise and to the point. The author has also suc- 
ceeded in arranging and writing his subject ma- 
terial in such a fashion that the book is probably 
of equal value either to a person doing general 
traumatic work or to a specialist in orthopedic 
surgery. Outstanding among the new portions 
of the volume is the section on bone grafting, 
emphasis being laid upon the value of cancellous 
bone, its rapidity of take, and its ease of manip- 
ulation. Also outstanding is the rewritten chap- 
ter on injuries and degenerations of the rotator 
cuff of the shoulder, which is a subject that the 
reviewer feels will become more and more sig- 
nificant as time goes on. The section on fractures 
of the spine with associated paraplegia remains 
a classic in its field. The new illustrations are 
excellent and refreshing; the famous “peep” illus- 
trations have been maintained. The text remains 
authoritative because of the author's experience 
and the volume of cases which have been avail- 
able. One of the outstanding features of the book 
lies in the fact that not only is diagnosis and 
treatment of specific injuries quite adequately cov- 
ered but there has been a definite attempt to 
bring the factor of function into the rationale for 
whatever form of treatment is being advocated. 

The volume remains pre-eminent in its field. 

THE CLINICAL USE OF FLUID AND ELEC- 
TROLYTE. By John H. Bland, M.D., Assistant 
Professor of Medicine, University of Vermont 
College of Medicine. Paper. Price, $6.50. Pp 
259 with 75 illustrations. W. B. Saunders Com- 
pany, West Washington Sq., Philadelphia 5, 1952. 


This is the second of a series of monographs in- 
tending to bring to the medical profession the 
practical results of research in special fields of 
medicine. The great progressive strides made in 
biochemistry and physiology are founded largely 
on work of a very technical and highly specialized 
type, and the student, interne, resident and physi- 
cian have great difficulty in the interpretation and 
clinical utilization of this new information. The 
aim of the author is to provide a practical usable 


guide to the recognition and treatment of the 
various fluid and electrolyte abnormalities that 
may arise in medical and surgical patients. Of 
special note is a chapter devoted along these 
lines to the geriatric patients for whom, the au- 
thor states, such therapy, well planned and care- 
fully founded, so frequently makes the difference 
between life and death. A copsiderable part of 
the chapter is based on the writer's experience 
and initial investigations in this group of patients 
so long neglected. 

The extremely important applicability of this 
field of information to all branches of medicine 
makes it incumbent upon all those who see pa 
tients clinically from day to day to have a knowl- 
edge of the physiology and chemical pathology of 
body water and electrolytes. There are thirteen 
chapters which deal with the following subjects: 
basic physiologic considerations of body fluid and 
electrolyte; “pure” water and mixed water and 
sodium depletion; water and electrolyte in  con- 
gestive heart failure; normal and abnormal potas 
sium metabolism; water and electrolyte in pediat- 
ric patients; fluid and electrolyte in the aged and 
aging; parenteral fluids in surgical patients; fluid 
and electrolyte in renal fluid and elec 
trolyte in diabetes mellitus; fluid and electrolyte 
in adrenal cortical insufficiency; adverse effects of 
heat on body water and electrolyte, ACTH and 
Cortisone: Physiologic ffects in Fluid and 
Electrolyte; and behavior of body water and elec 
trolyte in shock, burns, crush and blast injury; 
irradiation and exposure to cold) and 


disease; 


roentgen 
other stress. 

Doctor Bland has rendered a valuable service 
to the busy practitioner in presenting this timely 
monograph. Saunders Company is to be con- 
vratulated for pubiishing it in such an inexpensive 
manner. It is an excellent example of planograph 
ing. The illustrations are numerous and very 
legible. This volume should find a ready market 


and is well recommended 


CONNECTIVE TISSUFS. Volume I. Transac- 
TIONS OF THE First Conrerence, Arrit 24-25, 1950. 
New York, N. Y. Edited by Charles Ragan, De 
partment of Medicine, College of Physicians and 
Surgeons, Columbia University. Cloth, Price, $3.25 
Pp. 164, with illustrations. Volume II. Transac- 
TIONS OF THE SECOND CONFERENCE, May 24-25, 1951 
New York, N. Y. Edited by Charles Ragan, Cloth. 
Price, $3.50. Pp. 190, with illustrations. Josiah 
Macy, Jr. Foundation, 565 Park Avenue, New 
York 21, 1951 and 1952 


The past decade has seen the development of 
an exciting trend in the presentation of discus 
sions related to scientific problems of the most 


advanced character, discussions which have 
aroused the most laudable expressions from the 
authoritative voices in all the related fields of 
medicine. Under the sponsorship of the Josiah 
Macy, Jr. Foundation, a series of conferences, 
limited to selected members and a small number 
of invited guests of unquestioned eminence in 
their respective fields, have to date already con- 
tributed fifteen reports availadle from these tran- 


sactions and of most praiseworthy character. 


ARCHIVES of PHYSIK 


The procedure of these transactions is that of the 
studied informality of a round-table conference 
Under such a planned freedom of and 
expression the two volumes of the transactions 
concerning “Connective Tissue” came into being, 
not only because of its great importance in the 
maintenance of bodily integrity such as growth 
and defense, but because our increas*ng orienta 
tion is daily discovering new interpretations for 
our former limited interest in this subject. Dis- 
cussion of this tissue, supporting scaffold of all 
living cells, provided a heterogeneous discussion 
expressing the newer thoughts and techniques of 
research in relation to such fundamental subjects 
as ground substance, the chemical morphology of 
elastic tissue, the pain mechanism of connective 
tissue, the nature of collagen, the effeet of ACTH 
and Cortisone, enzymes, repair processes, regres 
This conference, 


thought 


sion of scar tissue and the like 
its members and guests, all eminent investigators, 
including anatomists, pathologists, physicians, nu 
tritionalists, psychologists, and 
clinicians, certainly highest au 
thority 


ric robiologists, 
represents the 


Worthy of unstinted select a few 
from the many, are the discussion by Travell on 
the pain mechanism in relation to the nature of 
connective tissue, the valuable observations of 
Ragan on the hormone influence in tissue healing, 
as well as his editorial contribution of distin 
guished quality. Nor can one this topic 
without mention of the valuable labors of D1 
Fremont-Smith as medical director of these con 
ferences. These published reports carry the hall 
mark of excellence and fills a need recognized by 
all related workers in medicine and promises 
most rewarding reading 


praise, t 


‘ k ise 


It is to be hoped that some generous humani 
tarian will recognize in physical medicine a simi 
lar opportunity to disseminate its innovations and 
new and thus shorten the great lag 
between discovery and recognition of the progress 
in this discipline. Such a provocative endeavor 
could well attract its top echelon and thus render 
an inspirational service to a group which hitherto 
has been operating on a minority and disorganized 
basis. 


dise« verics 


BUILDING HAPPY USEFUL LIVES FOR 
THE HANDICAPPED. A _ Recorp or THE 1950 
CONVENTION OF THE NATIONAL Soctety ror CRIPPLED 
CHILDREN AND Aputts. Hotel Stevens, October 26 
28, 1950. Paper. Price, $1.25 Pp. 120 The 
Easter Seal Agency, 11 South La Salle Street, 
Chicago 


This booklet is a transcription of the proceed 
ings of the 1950 convention of the National So 
ciety for Crippled Children and Adults. The talks 
and discussions of the various sessions have been 
printed in their entirety. Most of the talks were 
short, and many of the programs consisted of 
panel discussions by authorities from 
groups interested in the rehabilitation of crippled 
children and adults.’»One interesting panel was 
presented by a group of successfully rehabilitated 


Various 
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persons \n outstanding statement on the re- 
sponsibility of the patient was made by Mrs. Elsie 
Oaks Barbour. Although this statement is less 
than a page long, it provides worth-while reading 
for every handicapped person and should be read 
by those who are interested in their rehabilitation. 

The needs and problems in the various fields 
are well presented, as are reports on work in 
progress in the different states of disability and 
with groups of handicapped persons at 
the time of publication. Some of the clinics that 
were recorded are of little interest when present- 
ed, as is necessary in a book, without the patients. 
This booklet provides useful orientation on work 
that is being done for handicapped people, and 
could serve as a guide to teachers, social-service 
workers, physical therapists, occupational thera- 


pists and physicians 


Various 


HEALING TOUCH. By Harley Williams 
Price, $6.75. Pp. 370, with illustrations. 
Thomas, Publisher, 301-327 E. Law- 
Springfield, UL, 1951 


THE 
Cloth 
Charles C 
rence Ave., 


This is a collection of portraits of doctors and 
persons associated with medicine. ‘Lhe first sec- 
tion concerns three phystcians who attended roy- 
beginning with Sir William Knighton who 
spent fifteen years in the service of George the 
Fourth. The relates more about the in- 
timacies and indiscretions of this king than of his 
physician \ chapter on Florence Nightingale 
tells of her difficulties and the state of medical 
practices of her time. The final section concerns 
medicine in the United States including the story 
of the Mayo family, Halstead, Welch, and Harvey 
Cushing 

This book is interesting, not only in the actual 
story of the individuals but in the description of 
the particular era and of its influence on these 
It is written so as to appeal to lay per- 
sons and medical profession. 


alty, 


chapter 


persons 


CEREBRAL PALSY INSTITUTE PROCEED- 
INGS. November, 1950. Sponsored by The Co- 
ordinating Council for Cerebral Palsy in New York 
City, Im Prepared by Marguerite Abbott, B.S., 
O.T.R., Executive Director, The Coordinating Coun- 
cil for Cerebral Palsy in New York City, Inc., 
270 Park Avenue, New York, New York. Paper. 
Price, $1.50. I’p. 136. Association for the Aid of 
Crippled Children, Inc., 580 Fifth Avenue, New 
York 36 


Phis book consists of 31 papers, each by a dif- 
and on a different aspect of cere- 


ferent author 


bral palsy, trom etiology to employment. The 
style varies over a wide range, from the diffuse 
and imaccurate meanderings of over-confident au- 
thorities to the compact, carefully organized sum- 
maries of experience by contributors who respect 
the limitations of time and The reader 
soon learns to appreciate the latter type of paper. 
[he book as a whole is a most commendable ex- 
ample of concerted endeavor, and will be a price- 
less help to anyone concerned with cerebral-pal- 


sied patients. 
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PHYSICAL MEDICINE ABSTRACTS 


Objective Evaluation of Physical and Drug Ther 
apy in the Rehabilitation of the Hemiplegic Pa- 
tient: I — A Study of Dihydroergocornine 
(DHO.-180). Joseph G. Benton; Henry Brown, 
and Seymour H. Rinzler. 


Am. Heart J. 42:719 (Nov.) 1951. 


Using the “double-blind” technique of adminis 


tration, Dihydroergocornine methanesulfonate 
(DHO-180) 


formal 


with a 
reha 


conjunction 

therapy and 
bilitation to ten hemiplegic patients resulted in no 
significant effect on the rehabilita 
measured by serial analyses of 


administered in 
program oft physical 
time-course of 
tion as muscle 
strength, passive range of joint motion, and ac 
tivities of daily living when compared with seven 
other hemiplegic patients given placeko in addi 
tion to the program of rehabilitation. Since there 
difference in these two groups, 
patients) and 
compared with still another group of eighteen pa 
with regard to 
etiology, and mean duration of time after the on 
set of the 
specific drug therapy or rehabilitational program 
The treated group demonstrated an average ac 
complishment of the activities of daily living ap 
proximately 133) per 


was ho apparent 


they were combined (seventeen 


tients closely matched age, Sex, 


hemiplegia, but who had received no 


than the un 
Smaller but appreciable increments 


cent greater 
treated group 
in muscle strength and range of motion also were 
noted for the treated group untreated 
group. It would appear from the facts obtained 
by Benton, et al, that although the simpie passage 
of time may certain amount ot 
improvement in 


over the 


result in a spon 
some hemi 


pro 


taneous recovery oF 
pleut patients, the 
of rehabilitation definitely 
influence on the prognosis with regard to the re 
turn of function and particularly to the develop 
ment of in 
to daily life 

The analysis of the data in relation to the 


institution of an active 


has a tavorable 


the activities essential 
eftect 
of physical therapy on muscle strength, passive 
range of joimt motion, and the activities of daily 
living would indicate that the wreatest 
effect of the rehabilitation 1s. in’ re- 
educating the patient to use more effectively “what 
he has left” in daily than in pro 
ducing any 
jom#t 


seem to 
program ot 
activities rather 
strength or 
affected part This 
applies, in general, to both the acute and the 
chronic hemiplegic patient. It appears that, un 
less the affected  ex:remities 


large increase im muscle 


range of motion of the 


recover muscle 


strength within the weeks, individual 
muscles shehtly im the 
months and that the ability ol the 
bulate 


cess he has in iearning to use the remating nor- 


first 
recover only ensuin 
putiont to am 


satisfactorily is dependent upon the suc 


In addition, it has recently been 
demonstrated by Kabat and Levine that mass 
movement patterns in the retraining process seem 
to result in a greater return of muscle function. 


mal muscles 


The Use of Splints in Peripheral Nerve Injuries. 

J. R. Napier. 

Brit. J. Phys. Med. 14:281 (Dec.) 1951. 

For the purposes of discussion the treatment of 
peripheral nerve injuries by splinting is divided 
into primary and secondary phases. During the 
primary phase when there is the expectation of 
recovery, the purposes of splinting are (1) to pre- 
vent the overstretching of paralyzed muscle and 
the contracture of their antagonists; (2) to pre- 
vent joint stiffness by encouraging activity; (3) to 
maintain the normal physiological patterns of 
function throughout the period of paralysis and 
thereby maintain functional capacity and (4) to 
prevent the development of trick movements. 
During the secondary phase where further sig- 
nificant recovery of muscles is unlikely the guid- 
ing principle is functional advantage and splints 
are selected with the object of substituting in a 
permanent fashion for lost muscles. 


Further Investigations Into the Effects of Micro 
Waves. A. C. Boyle; H. F. Cook, and D. L. 
Woolf. 

Ann. Vhys. Med. 1:3 (Jan.) 1952. 


fhe preliminary investigation into the effects of 
micro-waves having been reported in a previous 
paper, the object of this article is to describe the 
results of further experimental work, the subject 
matter being mainly physical in character, since 
this is an essential preliminary to clinical appli- 
cation. ‘Thus far the authors have not been able 
to demonstrate any effect of micro-waves other 
than a thermal One upon living tissues, nor does 
there seem to be conelusive evidence in the pub 
lished literature to dispute this. They believe 
this to be of great importance, since the practice 
of physical therapy has tended in the past towards 
the employment of elaborate and often expensive 
apparatus for which extravagant claims have been 
made, and without due regard to the fact that 
simpler and cheaper measures might bring about 
the same therapeutic aim, The investigations into 
the thermal effect of micro-waves reported on 
herem were carried out in animals and humans, 
using a continuous-wave with a wavelength 
of 94 em. Skin temperatures were measured dur 
ing irradiation by a fine wire thermojunetion at- 
tached to the appleator; the magnetron current 
was found to be a reliable measure of micro-wave 
entermy the skin. With power densities 

a critical value of O8 watts cm. 4, the skin 
temperature was maimtained below 47 degrees C 
by changes in skin circulation. Vain was felt if 
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this temperature was exceeded. Subcutaneous 
fat was heated less than underlying muscle, since 
absorption of micro-waves in fat and bone is poor 
compared with that in skin and muscle. During 
irradiation, temperatures at depths of 4 cm. from 
the surface rose steadily, though iso-power curves 
showed that most of the would be ab 
sorbed in the first centimeter. The contact method 
of application was favored because with it radia- 
Animal experi 
ments showed that trradiation of regions contain 
resulted in 
necrosis with doses which were normally well tol 
erated 
not found to be 


energy 


tion can be measured accurately 


ing superficial metallic bodies tissue 
Application over subcutaneous bone was 


harmful 


Home Care of Patients with Acute Poliomyelitis. 
Philip M. Stimson. 


}. A. M. A. 194:719 (June 21) 


Reasons are given for modification of the pres 
ent widespread tendency to send at once to hos 
pitals every patient illness is at all sug 
gestive of acute poliomyelitis. Most patients with 
suspected poliomyelitis, non-paralytic forms, and 
many of the mild forms of the disease, might better 
he cared for at home, particularly if the local health 
authorities can provide not only 
sultation to aid the family physician to differen 
tiate poliomyelitis from other conditions, but also 
can provide the tamily with visiting 
nursing and physical therapy to care for the pa 
tients in the home. Outpatient clinics should be 
available for follow-up care Cases which 
home treatment is suitable are described, and 
their management is discussed 
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In many communities a campaign of education 
will be needed for the sake of the neighbors. At 
the mere mention of 
have complete peace if mind, but most unneces 
sary fear can be relieved by information 
All of this would be than 
hospitalization, would lighten the demands placed 
on hospitals tines of 
would satisfy the desires of the patients and their 
parents, and above all would avoid 
exposure of the patient to fatigue of 
time when fatigue is damaging to a poliomyelitis 
patient 

Stimson indications for 
talization of poliomyelitis patients and 
that make 


poliomyelitis no one can 


correct 
much less expensive 


especially in epidemics, 
unnecessary 
travel at a 


also states the hospi 


discusse 
factors care at 


some conditions and 


home undesirable 


Empyema. T. Holmes Sellors. 


4760:704 (Mar 


cured by antibiotics; the 


29) 1952 


Brit. M. | 


Many pneumonias are 
more pneumonias cured, the fewer the empyemas 
However, the distressing picture of an established 
chronic empyema, toxemia, lung 
function, and a deformed chest, should always be 
kept in mind as warning of what may happen if 
the early are not recognized, or are im- 
properly treated 

Even the most efficient treatment by drugs and 
surgery will be of little value unless at the same 


with loss of 


stages 
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time the collapsed lung expands again. The lung 
must be induced to re-expand, not only to ob- 
literate the empyema space, but to restore pul- 
monary function. Left to his own inclinations, 
the patient will not move the affected part of the 
chest more than he can help; the instinct is to 
immobilize the area. But recovery is complete 
only when the chest walls are moving freely, and 
for practical purposes the movement of the chest 
wall is an index of lung expansion and function. 
A flattened rigid chest wall is almost certain to 
conceal an inactive area of lung. 

[he answer lies in the concentrated application 
of special breathing exercises which aim at pro- 
ducing a powerful and localized inspiratory ex- 
cursion over the damaged area. Expiratory ex- 
represented by puffing and_ blowing, 
should be ignored. The patient is instructed to 
breathe in deeply and forcibly against the light 
pressure of the physical therapist's hand without 
arching or bowing the spine. After a few days 
he should be able to concentrate the effort in any 
part of the chest and he must then practice with- 
out fail for 10 to 15 minutes every waking hour, 
with a check once or twice a day by the physical 
therapist. It is the conscientious patient who 
benefits and reduces his convalescence to a mini- 
mum. 


ercises, 


The actual exercises are quite simple, but one 
must repeat that it is persistence and concentra- 
tion that count. They are begun almost from the 
day of diagnosis and are continued with increas- 
ing intensity until complete recovery results, with 
the bad side of the chest moving even better than 
the normal side. The activities of the patient are 
encouraged by having him ambulant as soon as 
the grosser signs of toxemia have been eliminated. 
The practice of keeping a patient in bed during 
the whole period of aspiration or drainage is det- 
rimental to early recovery. During the final stages 
of closure of the empyema, patients benefit by ac- 
tive exercise, and many of the patients walk 8 
to 10 miles a day as part of their convalescent 
treatment. 


The Ambulant Treatment of Complications Re- 
sulting from Varicose Veins and Allied Condi- 
tions. I. H. M. Curwen, and B. O. Scott. 
Ann. Phys. Med. 1:17 (Jan.) 1952. 


Varicose veins and other conditions which give 
rise to hypostatic edema, although they are not 
fatal and do not shorten life, are among the com- 
monest causes of inconvenience and incapacity at 
the present time. The treatment of gross vari- 
cose veins is predominantly surgical, but there are 
many instances in which injection or operation is 
not possible. In the presence of senility, con- 
stitutional disease, arteriosclerosis, or if operation 
is refused, the only suitable treatment is by sup 
port. ‘Treatment is based on the painstaking work 
of Bisgwaard (1948) whose results stimulated the 
adoption of the method in the Department of 
Physical Medicine, St. Thomas’ Hospital, London, 
where Curwen and Scott made their observation. 
Its objects are as follows: first, to control the 
venous stasis and edema; second, to soften areas 
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of induration; third, to heal the ulcer and restore 
the health of the surrounding skin. When these 
objects have been achieved, the position must be 
maintained by the patient, who continues treat- 
ment at home by the method which he has learned 
while at the hospital. This method is based upot 
a simple triad: bandaging, massage and exercis- 
es. Massage is of value in the zeduction of ven- 
ous stasis and edema. For this purpose centri- 
petal massage with the limb in elevation is used, 
but-its effect is only temporary. It is again em- 
phasized that the elastic support is the mainstay 
in the control of edema and in the assistance of 
the venous circulation. Massage is of greater im- 
portance when it is used in the stretching of fib- 
rous tissue, which it renders more pliable. Deep, 
local friction is, therefore, used about the ulcer 
base and on other areas of induration. The pre 
cise physiological effect of deep frictions is not 
fully understood at present, but the clinical re- 
sults are so manifest that great stress is laid upon 
its use. Cases where bandaging alone has been 
tried do not show the softening of areas of in 
durated tissue which is seen in those receiving 
deep massage. It is interesting to note that the 
acute local tenderness found in the affected limbs 
is rapidly relieved by treatment. The patient is 
instructed in the performance of exercises to mob- 
ilize the joints of the foot and ankle and to 
strengthen the quadriceps. Exercises are always 
given with the bandages in position, to reduce ven- 
ous stasis. The pumping action of the muscles 
forces the blood from the blood vessels in the 
area of muscle contraction. Blood is forced along 
the vessels in the direction of least resistance, 
namely, towards the central circulation, since the 
elastic support exerts a constant overall pressure 
on the limb. Faradism is of value as a further 
method of controlling edema when there is gross 
induration in a large limb. Strong, surged, faradic 
stimulation of the medial and lateral popliteal 
nerves is given with the elastic webbirs bandage 
in position. The resulting muscular ¢ >: cractions 
simulate the effect of active exercise. ‘This meth- 
od is useful where ankylosed joints render the 
performance of such exercises impossible. Of 
427 cases under continuous observation, 366 have 
been discharged cured. Of these the incidence of 
recurrence was 12.2 per cent. The full results 
are tabulated and discussed. 
Accelerated Rehabilitation in Rheumatic Fever. 
Albert J. Simon; Irving Mack, and Philip Ros- 
enblum. 


Am. J. Dis. Child. 83:454 (Apr.) 1952. 


Herrick House is a year-round convalescent in 
stitution for the care and rehabilitation of children 


recuperating from rheumatic fever. The program 
at Herrick House differs from that of other in- 
stitutions in that mobilization is begun as soon as 
there is clinical and laboratory evidence that the 
rheumatic process is quiescent. The classic meth- 
od, as opposed to this, is one of long bed rest, 
wheelchair, and activity-restricted convalescence. 


When it is clinically noted, from observation, 
examination, and laboratory data that the rheu 
matic process is quiescent, mobilization is begun, 
The physical activity of the child is increased 
slowly, with the result that over a period varying 
from two to five months, depending upon the 
rapidity with which he reaches maximum toler 
ance, the child goes from bed rest with bathroom 
privileges (called Stage 0) to full activity (Stage 
4), which may include rowing, baseball, hikes, 
swimming, dancing, ice skating, and sledding 
Children with severer heart and dimin 
ished cardiac reserve progress more slowly. Be 
tween Stage 0 and Stage 4 there are intermediate 
stages of graded activity 

The child is advanced through successive stages 
of physical activity as his condition warrants 
Severe heart damage will limit the activity of a 
few children. These children will reach a plateau 
of tolerance at the mildly restricted Stage 3 level, 
and sometimes even at Stage 2. Each patient 1s 
given individual attention, and activity tolerance 
is gauged by an estimate of the child's exercise 
tolerance correlated with the amount of heart 
damage. For many patients without evidence of 
residual heart damage the physician may increase 
activity by elevating the patient from Stage 1 to 
3, or Stage 2to 4. Thus, the program consists in 
graded physical activity combined with careful 
medical observation 


damage 


Use of Functional Devices for Disabilities of the 
Upper Extremity: Report of a Case. Lt. Col. 
Charles D. Shields, M.C., U.S.A. 

J. A. M. A. 149:139 (May 10) 1952. 


Paralysis or weakness of muscles of the upper 
extremity is frequently encountered as a result of 
neuromuscular disorders or trauma. ‘lightness of 
fascial planes and deformities are secondary char- 
acteristics. These conditions, without bone or 
joint injury, seldom merit immobilization; but 
protection, support, and methods designed to as 
sist and promote functional capacity must be con- 
sidered. ‘The prescription of the device or tech 
nique is a responsibility of the physician. The 
device must be examined when it is completed by 
the brace mechanic to make certain that it is 
properly fitted and that its purpose is being ac- 
complished. It follows that the patient must be 
frequently reexamined to determine whether in- 
creased functional capacity necessitates an alter 
ation or discontinunace of the device prescribed. 

A physician who accepts responsibility for 
managing weakness of the upper extremity must 
recognize the advantages and the limitations of 
functional aids. There are times when motion and 
activity are most important, and there are times 
when rest is equally important. A functional aid 
can be intelligently prescribed only after a com 
plete evaluation of individual weakness, tightness, 
and deformity, and it must be fitted to the con- 
tours and the needs of the individual patient. 

A case is reported to show the relationship of a 
functional device to the rehabilitation effort. 
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PHYSICAL MEDICINE AND REHABILITATION ** 


The following services are 
American Board of Physical M 
approved without specifying the number of years for which they are accredited. 


fedici 


cine and Rehabilitation. 


appropriate credit for training in these hospitals on an individual basis. 
Hospitals, 45; Assistant Residencies and Residencies, 87. 


& fis 
UNITED STATES ARMY as ES 
Location Chief of Service Ze 
Letterman Army Hospital& San Francisco R. C. Psaki : 2 
Fitzsimons Army Hospital Denver H. B. Luscombe 290440 
Army Medical Center® Washington, D. C J. H. Kuitert 5.224 344.228 1 ‘4 ena 
VETERANS ADMINISTRATION 
Veterans Admin. Hospital®'-* Long Beach, Calif....Roy H, Nyquist 3,305 182,286 1 1 
Veterans Admin, Hospital '? Denver C. C. Hoffman "731 «11,804 1 1 
Veterans Admin. Hospital! Hines, Ill L. B. Newman 5,135 463,131 4 4 
Veterans Admin. Hospital '? Wadsworth, Kan L. Blau 2,471 174,247 1 2 
Veterans Admin. Hospital? Framingham, Mass. .. F. Friedland 7,100 214,000 1 
Veterans Admin. Hospital ew York City A. S. Abramson. 4,196 302°119 1 
Veterans Admin. Hospital Cleveland H. T. Zankel 1646 78,194 1 
Veterans Admin. Hospital Portland, Ore E. W. Fowlks 4,369 112:456 1 
Veterans Admin. Hospital ' Aspinwall, Pa S. Machover 1,957 56,412 1 1 G 
Veterans Admin. Hospital? Memphis, Tenn F. I. Mahoney 10,090 152/031 Fait 
Veterans Admin. Hospital®' Houston, Texas B. L. Boynton 1.682 60,589 1 “9 : 
Veterans Admin. Hospitalx'* Milwaukee R. Piaskoski 16,084 209,092 
NONFEDERAL 
Los Angeles County Hospitalx'* los Angeles E. Austin ‘ ‘ 93,90) 
White Memorial Hospital! Los Angeles .. F. B. Moor 39,608 39.608 182 
University of Colorado Medical Center ’ ’ 
Colorado General Hospitalx' * Denver H. Dinken 2,177 38,381 1 2 160 
State of Connecticut Veterans Z 
Home and Hospital’? Rocky Hill, Conn N. K. Covalt 663 63,375 3 253.34 
George Washington University Hospital '* Washington, D. S. Wise 2,433 15,563 130 
Emory University Hospital®'? Emory Univ., Ga R. L. Bennett 1,001 15.846 _ 1 250 
Georgia Warm Springs Foundation '* Warm Springs, Ga... R. L. Bennett 998 114,110 1 4 250 
Michael Reese Hospital '* Chicago .C. Molander ¢ 30,929 1 1 25 
Northwestern University Medical 
Center Chicago 43,409 60 
Research and Educational Hospitals%'* Chicago F. A. Hellebrandt 12,266 1 8 60 
University of Kansas Medical Center’ *.. Kansas City, Kan D. Rose 49,649 . 1 125 
Massachusetts General Hospitaly'? Boston A. L. Watkins 33,483 2 66.67 
University Hospital®' Ann Arbor, Mich 1. W. Rae, Tr. fi 20,659 2 6 134.16 
University of Minnesota Hospitals’ * Minneapolis F. J. Kottke 14,007 25,194 2 6 142.50 
Mayo Foundation ' Rochester, Minn F. H. Krusen — o 6 150 
Barnes Hospitaly? St. Louis S. Mead 9,572 9,572 1 26 
Bellevue Hospital Center—-Division III 
New York University College of 
Medicinex'? New York City H. A. Rusk 1,082 83,147 4 7 80 
Goldwater Memorial Hos pitaly' New York City M. Dacso 674 44,446 1 2 90 
Hospital for Joint Diseases%' New York City J. Weiss , 90,407 1 2 60 
Hospital for Special Surgery * New York City K. G. Hansson 19,388 387,284 1 1 160 
Metropolitan Hospital * 2 New York City Tobis 1,023 24,788 iii 
Mount Sinai Hospital&'? New York City W. Bierman 8,464 $2,947 1 1 60 
New York City Hospital®'’* New York City 4 K. Safford, Jr 1,030 87,080 1 1 160 
Presbyterian Hospital’? New York City 5 Cc Darling 5,011 175,061 1 3 208.33 
St. Luke’s Hospital&'* New York City Muller 1,099 115,572 1 1 60 
Rehabilitation Hospital '-? West Haverstraw, 
a . M. Hoberman 517 332,205 1 1 225 
Cleveland Clinic Hospital '? Cleveland W. J. Zeiter 16,638 36,957 1 3 150 
University Hospitals 
Ohio State University Hospital '-? Columbus, Ohio R. E. Worden 15,894 125 
Hospital) of the Univ. of yly aniat'-*.. Philadelphia G. Piersol 45,549 1 
Philadeiphia General Hospital Philadelphia A Martucei 66,802 2 2 112 
The Star (#) indicates hospital approved for intern training 
1 Residencies open to women 
® Available to graduates of foreign medical schools 
5 Includes fellowships 
ate Reprinted in part J. A. M. A. 150:339 (Sept. 27) 1952 


roved by the Council on Medical Education and Hospitals, and the 
Residencies in this specialty have been 
The Board will give 


is now available to libraries on microfilm. 
only to bona fide subscribers of the ARCHIVES, is not for resale and. will be 


distributed at the end of the volume year. 


For further information, inquiry should be directed to UNIVERSITY 
MICROFILMS, 313 North First Street, Ann Arbor, Mich. 
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American Societ a Physical Medicine 
and Rehabilitation | a COMPLETE LINE 
Officers and Committees for 1953 
President Walter S. McClellan 


President-Elect Donald L. Rose . 
Vice-President Harold Dinken of Equipment for 


Secretary-Treasurer Max K. Newman 


Board of Governors Pp H Y Ss | Cc A L M E D | Cc I N E 
and REHABILITATION 


Walter S. McClellan 


Max K. Newman 
Ben L. Boynton ALL your needs supplied 


Nila Kirkpatrick Covalt by ONE reliable source. 
William D. Paul 


Membership Committee REHABILITATION: Progressive Resistance 
Herman L. Rudolph, Chairman Exercise Units; Walking Parallel Bars and 
Solomon Winokur Exercise Staircases of various designs; Invalid 
Fritz Friedland Walkers; Posture Training Mirrors, single and 

Nominating Committee triple; Stall Bars; Pulley Weights; Shoulder 
George D. Wilson, Chairman Wheels; Shoulder Ladder; Supinator-Pronator; 
Louis B. Newman various types of Bieyele Exercisers; Restorator; 
Ray Piaskoski Kanavel Table; Manuflex, with the new “Gym 
Kit” for hand therapy; Ankle exercisers; Quadri- 
ceps- Gastroenemius- Footdrop Boots; Foid- 


Program Committee 


Donald A. Covalt, Chairman ; 
Murray B. Ferderber away Jim, a gymnasium for the office or patient's 


Robert L. Bennett home; Sayre’s Headslings, with or without 
scales to measure amount of traction; Gymnasium 


Mats in various sizes, thicknesses and coverings; 


Crutches and Canes; Cerebral Palsy Equipment 


PHYSICAL THERAPY: Whirlpools for every 
use; Hubbard Tanks; Parathin Baths; ““Moistaire” 
Heat Therapy Units; Hydrocollator Master Units 
and Steam Packs; Shortwave Diathermy, “‘Hano- 
vie” and other makes; Galvanie-faradie-sinusoi- 
dal Generators; Hanovia Ultraviolet Lamps; Heat 
Lamps and Bakers; Ultrasonie Generators; Treat- 


ment Tables; Timers 


DIAGNOSTIC APPARATUS: Chronaximeters 
Electromyographs; Dynamometers; Ergographs; 


In that precious instant when new- 
born life hangs in the balance... the dependable Goniometers; Oscillometers; Thermocouples, 
E & J resuscitator can mean victory , .. and the first 
welcome ery of Lif —NEW ITEMS OF INTEREST— 
The E & J machine adjusts itself to even the tiny 7 ‘ 
lungs of premature infants, signals the operator when Literature On Request “ 


aspiration is required to remove mucus or other A powerful Mobile Whirlpool Carriage 


foreign matter, breathes for the baby until 
natural breathing is firmly established. 
The equipment enables your hospital to take positive, 


which gives full body or partial treatments 
in any bath tub or tank 
Price Only $295.00 F.O.B. NY. 


effective action when there is acute 


Janger o »whort e slipping 
danger of a newborn life slipping . Underwood Grip Restorer tor graded re- 


away forever. You mayseer a demon- 
stration a w obliga write ) 
or phone any of the offices listed. Pric $19.50 


The Breath of Life 


Send for your free copy of our illus- 
trated Catalog No, 1052. Inquiries invited. 


MANUFACTURING CO. 


BURBANK, CALIFORNIA J.A. PRESTON conponation 


175 FIFTH AVE. - NEW YORK 10,N.¥.' ORegon 4-9044 
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ROCKE 
Hydrotherapy Baths 
Are DIFFERENT 


ROCKE universal Bath, for Arm, Leg or 
full body. TWIN-TURBIN Circulators 
provide uniform action, aerating entire 
tank. Separate motor pump for fast drain- 
ing. All motors below tank. 

ROCKE Baths are top quality-designed 
for convenience of Therapist and Patient 
— distinguished for treatment results. 


A valuable adjunct 
to your present 
equipment; can be 
easily moved to pa- 
tient’s room or bed- 
side. The vertical 
whirling action con- 
forms to the vertical 
position of the ex- 
tremity under treat- 
ment and follows 
physiological 
circulation path, 
simulating m a s- 
sage, and benefit 
ing the entire circu- 
latory system. 


NOTE: All Rocke baths have stam 
less steel, polished tanks. (Accepted 
by Council on Physical Medicine and 
Rehabilitation, 


WM. ROCKE CO. INC. 
Box 623 — Bloomington, Illinois 


MEETINGS OF INTEREST 
TO THOSE IN THE 
FIELD OF PHYSICAL MEDICINE 
AND REHABILITATION 


In this column will be published information 
about meetings of interest to those in the field of 
physical medicine. New data should be _ sent 
promptly to the office of the ARCHIVES, 30 
North Michigan Avenue, Chicago 2, Illinois, 


American Congress of Physical Medicine and Re- 
habihiation 3ist Annual Session, The Palmer 
House, Chicago, August 31 through September 4, 
1953. Walter J. Zeiter, M.D., Chairman, Conven- 
tion Committee, 30 North Michigan Ave., Chi- 

, 


Chicago Society of Physical Medicine and Reha- 
hilttation Regular monthly meetings, September 
through May, every fourth Wednesday. Dr. I. F. 
Hummon, Secretary-Treasurer, 30 N. Michigan 
Room 1429, Chicago. 


New York Society of Physical Medicine — Month- 
ly meetings held First Wednesday. Madge C. L. 
McGuinness, M.D., Secretary, 48 E. 62nd St., New 
York 21, N. Y. 


Pennsylvania Academy of Physical Medicine and 
Renabtlitation Regular meetings on third Thurs- 
day of month, held bi-monthly. Secretary, Charles A 
Furey, M.D., 2201 St. James St., Philadelphia 3, 


Pa. 


American Occupational Therapy Association 
Annual Conference, November 13-20, 1953, Sham- 
rock Hotel, Houston, Texas. Marjorie Fish, OTR, 
Executive Director, 33 West 42nd Street, New 
York 18, N. Y. 


American Physical Therapy Association \nnual 
Conference, June 15-19, Baker Hotel, Dallas, Texas. 
Mildred Elson, Executive Director, 1790 Broadway, 
New York 19, N. Y 


International 


World Congress of the World Confederation for 
Physical Therapy — London, England, September 
7-12, 1953. Secretary, Miss M. J. Neilson, Chart- 
ered Society of Physiotherapy, Tavistock House, 
am Tavistock Square, London, W.C, 1, Eng- 
and. 
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MASTER FISCHERTHERM 


model 1200 


A 


NEW FCC APPROVED 
DIATHERMY 


APPROVED BY BOARD OF BUILDING AND SAFETY 
COMMISSIONERS, CITY OF LOS ANGELES. 


Pins Department of Transport, Canada, Radio Division 
D-491 F.C.C. TYPE APPROVED listed No. 47 


FISCHER & CO. 


517 COMMERCIAL STREET, GLENDALE 3, CALIF. &> 
— 


for descriptive literature 
Manufacturer of ELECTRO-THERAPY EQUIPMENT 


Copies of many back issues of 
THE ARCHIVES 


are still available. 


For issues desired and prices, write to 


American Congress of Physical Medicine and 
Rehabilitation 


30 N. Michigan Ave., Chicago 2, IIL. 
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NEW MODE OF PHYSICAL THERAPY 


“ULTRASUUNTD 


WRITE OR 
CALL FOR 
IMPORTANT 
BOOKLET 
TO KEEP 
POSTED ON 
THIS NEW 
MODALITY 


The ULTRASONOR Portable Model No. 33 


> 


EQUIPMENT 
FOR SALE 
OR RENT 


HIGHLY 
EFFICIENT 
APPARATUS 


SIMPLE 
OPERATION 


& 


ULTRASONIC MEDICAL EQUIPMENT CORPORATION 
74 Lafayette Street ~° New York 13,N.Y. + ‘Telephone WOrth 2-0655 


POSTGRADUATE COURSE 
IN 
CEREBRAL PALSY 


Dates: February 2-April 24, 1953 


For 


Qualified physicians, physical and 


occupational therapists 


Sponsored by 
The Coordinating Council for Cerebral 
Palsy in New York City, Inc. 


In Cooperation With 
College of Physicians and Surgeons, 
Columbia University 


List of scholarship sources sent upon request 


For full information write 


Miss Marguerite Abbott, Executive Director 
Coordinating Council for Cerebral Palsy 
270 Park Avenue, New York 17, New York 


By 
Patronizing 
Our 
Advertisers 
You 
Help 
Support 
Your 
Journal 
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Model P.M. 
Electrotherapy 


The Meditron Manual containing Neurotization and Maturation charts 
Electrodiagnosis sent upon request. 


Model 201A 


THE MEDITRON ELECTROMYOGRAPH 
(with Myoscope recording) 


A fundamental type 
of treatment stimu- 
lator fulfilling all 
of the physiologi- 
cal requirements 
for electrically ex- 
ercising _ partially 
denervated and re- 
innervated, as well 
as normal and de- 
nervated voluntary 
muscle. Other uses 
include Medical 


THE MEDITRON STIMULATORS 


Enables one to see, hear, photograph, 
and obtain continuous Myoscope tape 
recordings of the characteristic voltages 
generated by normal, denervated, par- 
tially denervated, reinnervated, myo- 


pathic and spastic voluntary muscle. 


pS 


The Golseth - Fizzell 
Constant Current 
Impulse Stimulator 
has been specially de- 
signed to obtain ac- 
curately comparable 
serial examinations 
of Rheobase, Chron- 
axie, Galvanic Tetan- 
us Ratio, and 
strength Duration 


Curves. 


Satisfies all! 


Galvanism, 
Transfer 


lon- 
Therapy 


lon-Transfer 


requirements for 


Ther- 


Medical 


and Electrophrenic 
respiration. 


and explaining the technique of 


The Meditron Company 


708 South Fair Oaks Ave. 


apy, and 
Galvanism. 


Pasadena 2, California 


Model D.S. 
Electrodiagnosis 
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SHORT WAVE DIATHERM 


PROVIDES 
ALL METHODS 
OF APPLICATION 


F.C.C, APPROVED 


Ypuaraver the method of application, unex- 

celled diathermy treatment may be given 

with the Challenger. The Challenger provides 

more diathermy energy than is required in any 

application and the diathermy provided is 

dependable and safe to all parts of the body — 

even around the eyes and other critical areas. 

The Challenger is simple to operate. Prelimi- 

nary adjustment is reduced to a minimum by 

MU one-knob control. The nurse or technician can 

I "OM quickly master the operation of the Challenger. 

The Challenger is a rugged unit that gives 

life-long, trouble-free service and is uncondi- 

tionally guaranteed, including tubes, for a period 

of two years. Relatively inexpensive in price, the 

Challenger is a handsome unit that adds to the 

appearance as well as the efficiency of any office 

or clinic. 

Be sure to see a Challenger before you buy any 

short wave diatherm for office or clinic. 


FEDERAL COMMUNICATIONS COMMISSION 
APPROVAL NO. D529 
THE Write for free literature 
BIRTCHER 
CORPORATION NAME 


4371 Valley Blvd. ADDRESS 
los Angeles 32, Calif. 
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